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THE EXCELSIOR UNIVERSAL WOOD WORKER. 








The illustration shows both tops at a common level. The entirely closed if the sidehead is not ennted | 


$3.20 per Annum, 
_Pestage prepaid. 


the mabneie 


It often happens, in manufacturing establishments, that | larger one rests partly on the main support and on the side will then operate as known under the name of a “ single- 


even in the busy season, many expensive and valuable tools | bracket. 
are allowed to stand idle because the peculiar kind of work, 
for which they may be exclusively adapted, is not for the time | same. 


required. Thereis 
no doubt that large 
shops economize 


work by having, for 
every change of 
operation, a special 
tool, but the value 
of such apparatus 
is certainly en- 
hanced if its con- 
struction be such 
that it can be de- 
voted to other ope- 
whenever 
may be 


rations 
the same 
desirable. 

Such a machine 
is that represented 
in ‘the annexed _il- 
lustrations, the dis- 
tinguishing name 
of which forms the 
above heading. Its 
operation is not 
new, and therefore 
not experimental ; 
but the combina- 
tion of several ope- 
rations, and the 
form, shape, and 
adjustability of the 
different parts to 
make them ariswer 
one and all the pur- 
poses, are decidedly 
noveland useful. It 
is built by the well 
known firm of Ben- 
tel, Margedant & 
Co., manufacturers 
of woodworking 
machinery, of Ham- 
ilton, Ohio. 

The sticker or 
molding operation 
is not intended for 
such heavy work as 
the large sized Uni- 
versal Wood Work- 
er, made by the 
same manufactur- 
ers and illustrated 
some time ago in 
this paper. The 
present machine 
has one sidehead 
only, but is, never- 
theless, very strong, 
as the whole frame 
is cast in one piece, 
without joined or 
framed parts, 

Fig. 1 shows the 
apparatus arranged 
for a molding ma- 
chine. The table or 
platen consists of a 
large main support 
on which a side 
bracket is raised 
and lowered inde- 
pendently of any 
other adjustment of 
parts; also of two 
tables independent- 
ly adjustable in a 
horizontal plane, all 
of which can be 
raised and lowered 
at either end of the 
machine, by means 
of a crank wrench, 
which engages two 
screws connected 
by _ Corresponding 
gearing. 


The smaller table is carried forwards to the project- 
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THE EXCELSIOR WOOD WORKER AS A HAND PLANING MACHINE. 
7 19. 3 
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THE EXCELSIOB WOOD WORKER AS A SHAPING AND BORING MACHINE, 


head molder or sticker.” 
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The sidehead can be raised and low- 
ing sidehead sufficiently to permit the free working of the’ ered, moved in or out, set at any angle, and adjusted either 


The table may be brought forward, and the opening way, keeping the angular position given. The upright coun- 


tershaft of the 
sidehead, driven 
by strong friction 
gearing, enables 
the operator to 
start or stop the 
sidehead at will, 
while the material 
is moved forward 
by the feed roll- 
ers, and operated 
upon by the cen- 
tral cutter head. 
This gives an im- 
portant advantage 
in planing mate- 
rial on the sides 
only, in the mid 
dle, or on one or 
both ends, substi- 
tuting, in many 
cases, machine 
work for labor 
hitherto accom. 
plished only by 
hand. 

The feed rollers 
are of a peculiar 
construction; they 
remain perfectly 


paralle) at any 
hight, or rise from 
table, are 


strongly ‘and sim- 
ply geared and 
linked, and are 
SO arranged that 
they press on the 
whole width of 
the materia] with 
even pressure. 
The feed shafts, 
on which the 
teethed wheels 
are held by a nut, 
rest on strong 
sleeve sockets 
with long bear 
ings, in which 
they can be slid 
back if not need- 
ed. The feed ar- 
rangement is held 
down by adjust- 
ing levers and 
weights. The 
hand lever on the 
end of the ma- 
chine is used for 
starting or ’ stop- 
ping the . feed. 
The weighted 
chip bonnet is ad- 
justable to permit 
the use of long or 
short projecting 
molding cutters. 
The usual springs 
and spring hold- 
ers, which are ad- 
justable for their 
purpose, accompa- 
ny the .outfit. 
They can be let 
down on the sides 
of the tables, and 
may be advanta- 
geously used, at 
any altitude of the 
tables, for a large 
variety of work. 
The back top of 
the machine, visi- 
ble in the engra- 
ving, serves in 
this position of 
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the machine as a commodicus rest for short or long material 


before or after it is planed. 

Fig. 2 shows the apparatus arranged as a hand planing ma- 
chine, to which it can be changed quickly, and while the cen- 
tral cutter head is running. 

The feed roller shafts are returned in their sleeves; the 
large table is slid back and the small one brought forward 
close to the cutting line of the cutter head. The main sup- 
port is raised so that the front top, back of the cutter head, 
is on a Jevel with the cutting line. The machine is then in 
position for planing material out of wind, squaring, bevel- 
ing, cornering, chamfering, or tapering. The small front top 
may be raised or lowered for any desired thickness of cut. 
A fence or guide, which is adjustable to any desired angle, 
rests on the back top. By simple changes of the cutter 
heads, the adjusting of the tables to a common level with the 
cutting line of the cutter head, and the raising or lowering, part- 
ing or closing, of the front tables, all the different manipula- 
tions can be made, such as planing out of wind, beveling, 
cornering, tapering, mitering, rabbeting, jointing, panel rais- 
ing on both sides at one operation, hand matching, rolling 
joints, gaining. plowing, circular, elliptical, and serpentine 
molding, rip and crosscut sawing, etc., doing all the work of 
the Universal Wood Worker. The tables can both be raised 
or lowered together, preserving the same position relative to 
each other; so that the depth of the cut can be changed at a 
moment by a turn of a crank wrench. For using a rip saw 
of larger dimension than the distance between the tables, 
the same are simply lowered below the saw and kept apart at 
the middle, so that part of the teeth come below the line of 
the tables. 

A patent gaining frame, quickly adjusted for any angle of 
gain required, accompanies every machine. The back topis 
provided with holes to fasten the pattern on for cutting cir- 
cular and elliptical moldings. 

In the third engraving, the main support, with the front 
tables, is shown raised to the hight of the adjustable back 
top, thereby forming one large table; the sidehead is also 
raised to a hight which brings the smaller leather-covered 
pulley in line with the larger step of the cone pulley on 
the upright countershafi of the side head. This increases 
the speed of the sidehead mandrel to 5,000 revolutions. 

The speed is now altered for the purpose of running 
smaller cutters as they are used on friezing and shaping ma- 
chines, but the motion may be changed now in either direc- 
tion by the foot lever. The side mandrel may be set at a 
perpendicular or angular position, and raised or lowered at 
will while ranning; cutter heads or knives of different sizes 
and shapes can be used and will operate in the same manner 
and for the same purpose as those of the best special friezing 
or shaping machine.. The guide plate or fence, which is so 
very useful when the machine is operated as a hand planer 
or Universal Wood Worker, can be used now for many jobs, 
as wellas the groove in which the gaining frame slides. The 
gaining frarse itself is convenient for many purposes. 

The illustrations show only one side of the machine with 
the stickerhead or platen in three different positions, but the 
opposite side of the machine is also arranged for useful 
work. 

The center mandrel passes through the machine and has on 
the projecting end a tapered hole suitable for machine auger 
bits or chuck shanks, A boring and routing table adjustable 
in perpendicular, horizontal, angular,and rotary position, con- 
stitutes the outfit on this side of the machine, Boring or rout- 
ing may be done while the machine is operated on the front side 
so that two persons can use the operative power at the same 
time. The boring table is of a new and novel design. We 
are informed that the machine is sold with and without the 
boring arrangement, and is so arranged that the boring table 
ean be puton at any time afterwards by simply fastening 
a few bolts. 

The right to manufacture the device (the last patent 
on which was taken thfough the Scientific American Pat- 
ent Agency, April 7, 1874) within the United States is for 

sale. Vor further particulars, address the manufacturers as 
above. 





Comparative Tesis of Building Materials, 


The superiority of American steels and irons to similar 
grades of metals of foreign production has been often as- 
serted ; and it is now proposed to definitely settle the point, 
which is of the utmost importance in engineering, mechan- 
ies, and agriculture, by a government commission. The 
suggestion comes from the American Society of Civil Engi- 
neers, who deputed a committee to waiton the House Com- 
mittee on Appropriations,on January 26, to urge the passage 
of a bill, now before the House, which provides that the 
President shall appoint a commission, consisting of a repre- 
sentative each from the Engineer, Ordnance, and Navy Corps, 
the Coast Survey, and four civil engineers, to serve without 
pay, to institute and carry out such a system of tests upon 
American building materials, particularly iron and steel, as 
would result in the adoption of a standard of strength to 
govern future constructions. 

Similar experiments have been made in Europe, and data, 
for the euidance of architects and for the use of local boards 
in framing building regulations, have been obtained. Hith- 
erto our scientific men and artificers have had to use these 
results; but we hope that improved practice, comprehending 
the well known facts as to the excellence of American 
metals, will result from the appointment of the proposed 
commission. 


Rock or swamp maple is a better step for a turbine than 
either lignwm vite or elm. Cast iron is useless. 
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PATENT LAW AMENDMENTS. 


We understand that the Patent Committee of the House 
of Representatives have concluded to report the following 
bill: 

To amend the act entitled “An act to revise, consolidate, and 
amend the statutes relating to patents and copyrights,” ap- 
proved July eighth, eighteen hundred and seventy. 

Be it enacted by the Senate and House of Representatives 
of the United tes of America in Co assembled, 
That sections twenty-three, twenty-five, thirty-three, fifty- 
three, and sixty-four of the act entitled “ An act to revise, 
consolidate, and amend the statutes relating to patents and 
copyrights,” approved July eighth, eighteen hundred and 
seventy, be, andthe same are hereby, amended to read as 
follows : . 

“Sec. 23. That every patent shall date as of a day not later 
than six months from the time at which it was passed and 
allowed, and notice thereof was sent tothe applicant,or bis 
agent ; and if the final fee shall not be paid sufficiently within 
that period to admit of the patent being prepared for issue, 
the patent shall be withheld” 

“Sc. 25. No person shall be debarred from receiving a 
patent for his invention or discovery, nor shall any patent is- 
sued subsequent to March second, eighteen h and six- 
ty-one, be declared invalid by reason of its having been first 
ponte ina foreign country; provided the same shall not 

ave been introduced into public use in the United States for 
more than two years prior to the application.” 

“Sxc. 33. That patents may be granted and issued or re- 
issued to the assignee of the inventor or discoverer, the as 
—. thereof being first entered of record inthe Patent 

ce; but in such case the application for the patent shall 
be made and the specification sworn to by the inventor or dis- 
coverer, but an assignee of the entire interest in a patent may 
make application for reissue without the aid or consent of 
the inventor or discoverer.” 

“Suc. 53. That whenever the owner of a patent shall make 
oath that his patent is inoperative or invalid (a) by reason of 
a defective or insufficient specification, or by reason of the 
patentee ane as his-own invention or discovery more 
than he has a t to claim as new, or by reason of two or 
more oe having made application as joint inventors 
when, in fact, they were not, or in case of a patent issued to 
a single party when the invention was t, or in cage the 
patentee failed to claim what he a right to claim, as 
shown by his original (b) drawing or model, if the error has 
arisen by inadvertence, accident or e,and without any 
fraudulent or deceptive intention,the Commissioner shall. on 
the surrender of such patent, and the payment of the duty 
go by law, cause a new patent for the same invention, 
and in accordance with the corrected specifications, to be 
issued to the patentee, or, in the case of his death, or - 





ment of the whole orany undivided part (c)of the origina 


erican. 
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executors, administrators, or assigns, for the 

xpired part of the term of the original patent (d sur- 
render of which shall take effect upon the eee 
amended patent ; and the Commissioner may in his discretion 
coma sevens ts to be issued for distinct and te 
parts of the patented, upon demand of the a ; 
and upon payment of the required fee fora Aang oper 
of such reissued letters patent. And the specification and 
claim in every such case shall be subject to revision and re- 
striction in the same manner as original applications are. 
And the patent so reissued,together with the corrected speci- 
fication, shall have the effect and operation in law, on the 
trial of all actions for causes thereafter arising, as though 
the same had been oper 4 filed in .2ch corrected form: 
but no new matter shall be introduced in the application, nor, 
in case of a machine patent, shall the model or drawings be 
amended, except each by the other.” 

“Sec. 64. That upon the receipt of such application, and 
the payment ofthe duty required by law, the Commissioner 
shall cause to be published in the Patent Office Official Gazette, 
and in such other papers published in the section of the 
country most interested adversely to the extension of the 
patent as he may deem La oy for at least sixty days prior to 
the day set for hearing the case,a notice of such applica 
tion, and of the time and place whenand where the same 
will be considered, that any person may appear and show 
case why the extension should not be granted.’ 


The above bill, about to be reported by the committee on 
patents in the House of Representatives,contains several im- 
portant improvements in the present statute, but falls far 
short of cerrecting many of theimperfections of the latter. 
Some of these will now receive a passing notice. 

The 25th section of the act of 1870 needs further amend 
ments than those proposed in this amendatory act. He who 
holds both a foreign and a home patent is now obliged, if 
the foreign patent was granted prior to the House patent, to 


OL keep up the former in order to preserve the latter. 


There would be less objection to this if the home patent 
were to expire only with the natural life of the foreign pat- 
ent. But incase of a French patent,a hundred francs must 
be paid every year in order to keep it in existence. A fail- 


% |} ure to make this payment—no matter for what reason, or 
08 whether intentional or not—causes a forfeiture of the French 


patent, and the American patent expires with it, as the law 
now stands. Another objection to the section in its present 
form is that the foreign patentee may allow it to run for ten 
years or more,unused and unknown in the United States ; and 


% | when some manufacturer erects expensive works here and 


commences to manufacture the same thing, the foreign pat- 


% | entee may obtain an American patent within two years there- 
yi | after and entirely close up this home manufactory, unless 


the proprietor of the latter will pay such an exorbitant roy- 


*? | alty as may be demanded of him. 


The law should require the holder of a foreign patent to 


% | take out a patent or to put the thing patented in use here 


within say one year after it was patented abroad,or the same 
shculd become public property in this country. 

In:section 53, at (a);after the word “invalid,” the words 
‘*in whole or in part’ should be inserted. The law is now 
generally so interpreted; but this is sometimes controverted 
and it is contended that the patent in its original shape must 
be wholly worthless, in order to justify a reissue: and such 
seems to be the natural import of the language of the 
statute. It should be the policy of the law to give an inventor 
the full benefit of hisinvention, and the Office usually strains 
a point in orderto produce that effect ; but the matter should 
not be leftat loose ends in this respect. 

Again,at (b),after the word “‘ original,” the word “ specifi- 
cation” should be inserted. The original specification is 
quite as reliable as are the drawings or the model in indicat- 
ing the true invention, and often much more so. But asthe 
section now reads, both here and in lines 62 and 63 of the bill, 
the specification is entirely ignored inthis connection. The 
same word “specification” should also be inserted before 
the word ‘‘ model” in line 62 above referred to. 

There is also some correction needed in or about line 46 of 
the bill, in this same section. After providing for the cases 
in which a reissue may be allowed, the bill goes on to state 
that ‘‘ the Commissioner shall, on the surrender of such pa- 
tent, and the payment of the duty required by law, cause a 
new patent for the same invention, and in accordance with 
the corrected specification, to be issued to the patentee, or, in 
case of his death or assignment of the whole or any wndi- 
vided part of the original patent, to his executors, adminis- 
trators, or assigns, for the unexpired part of the term of 
the original patent.” Nowsuppose the patentee to have as- 
signed, say the one twentieth of the original patent to John 
Doe, is it intended to give the said Doe the sole right to ob- 
tain a reissue? But such is the provision of the bill as it 
now stands. 

If the words “‘or any undivided part’’ were erased, the 
true intent would be more nearly expressed. But if,after the 
word “‘ patent” at (d), the words “‘ the surrenderof which” 
were erased, and the words ‘‘if an undivided interest in the 
original patent shall have been assigned, all the assignees 
must join in the application for a reissue. And in all 
eases the surrender of the patent” were substituted, the 
change would be still much better. 

But there are some amendments not noticed in the bill 
which are quite as much needed as any of those which it con- 
tains. Some ofthe most important of these will be briefly 
adverted to. 

As the law aow stands,an assignee has ninety days within 
which to record his assignment. This holds the door open 
for fraud. An innocent purchaser may have had his assign- 
ment on record for 89 days before any other assignment is re- 
corded or suspected to exist, and still he may find it worth- 
less. The registry laws of some of the States in relation to 
the sale of real estate have had this same provision. But ex- 
perience has fully demonstrated the superiority of the rule 





that the first deed on record shall hold the property. It 
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may work hardship in some cases, but it incites to vigilance, 
and is, on the whole, vastly preferable. The same would 
doubtless be the case in relation to the assignment of pat- 
a? licenses are by the present law not required to be re- 
corded at all. After the most thorough care and vigilance, 
the purchaser of a patent may find that scores of licences to 
make, use, and sell the thing patented in every portion 
of the United States have left the property,for which he has 
paid his money, comparatively worthless. This ought not 
to be so. Alicense should be recorded just the same as an 
assignment or & deed. 

But there is another evil, which, although less in magni- 
tude, is justas palpable and should not be overlooked. The 
48th section of the act of 1870 summarily abolishes the appeal 
from the Commissioner to the courts in interference cases. 
There is reason to believe that this was the result of accident 
or mistake. Interference cases above all others should be sub- 
ject to such appeals. The inquiries involved are just as in- 
tricate, and the questions of law and fact call into requisition 
as high an order of legal acumen,as those which tax to their 
utmost capacity the most experienced and clearsighted minds 
that are to be found on the bench of any court in the repub- 
lic. And yet,by the law as it now stands,these questions are 
to be decided, without any right of appeal, by a Commissioner 
who is wholly inexperienced in such matters, who has never 
read a chapter of Kent or Blackstone, and who is wholly ig- 
norant of the great legal maxims which underlie all sound 
judgment in matters of that nature. Such an arrangement 
is outrageously improper,and should be changed at once. 

We shall make only one further suggestion in this connec- 
tion. After a decision by the Boardof Examiners-in-Chief, 
we see no reason why the dissatisfied party should be obliged 
to appeal in all cases to the Commissioner before he can 
make his appeal to the Supreme Court of the District, espe- 
cially in interference cases. If such a case is appealed from 
the Board of Examiners-ir-Chief, it rarely if ever fails to be 
taken eventually to the court. It would save much trouble 
and some expense if the dissatisfied party were permitted at 
his option to appeal directly to the court. A change in sec- 
tion 48, which would make it read as follows, would accom- 
plish the entire purpose above suggested. 

“Section 48. And be it further enacted that, if such party 
is dissatisfied with the decision of the Commissioner, he 
may appeal to the Supreme Court of the District of Columbia 
sitting in banco. Or the dissatisfied party may at his option 
appeal directly from the decision of the Examiners-in-Chief 
to the said Supreme Court without first having appealed to 
the Commissioner of Patents.” 





CAN ANTS TALK? 

No one has studied the habits of “our six-legged rivals” 
without becoming impressed by their:ability to communicate 
with each other, and the wide range of intelligence which 
they seem to be able to convey. Information of common 
danger is quickly spread throughout colonies numbering 
many thousands, the news being brought by perhaps one or 
two spies. Hitherto their mode of communication has been 
a mystery, the most plausible hypothesis being that it was 
by a sort of fencing with their antenne. Thus an ant re- 
turning from a foraging expedition meets another outward 
bound. They stop, strike antenne together a few times, then 
proceed, No. 1 to the nest, No. 2 setting off on a new course 
and going straight to the place where No. 1 found her load. 
It would now appear that the striking of antenne is merely 
asort of salutation, as two neighbors might shake hands, 
while conversation goes on by other means. At any rate, 
according to the report of Professor Landois to the Natural 
History Society of Prussian Rhineland, they are provided 
with a sounding apparatus resembling that of the sand wasp. 
To have implies to use; and though its pitch is generally in- 
audible to human ears, its range of tone may be ample for a 
fully developed language. We say “‘ generally inaudible,” 
notwithstanding Professor Landois’ belief that it is always 
so, having more than once noticed a faint strident, hissing 
sound proceeding from columns of large ants when annoyed. 
The next thing in order is an apparatus for making inaudible 
sounds audible, as invisible rays are made luminous; then 
some enterprising student may give us a comparative gram- 
mar of formic idioms 


THE SEWING MACHINE, 

The Committee on Patents of the House of Representatives 
has recently reported adversely to the application for the ex- 
tension of the A. B. Wilson sewing machine feed motion 
patent. As we have previously explained, this patent has 
been controlled by acoalition of manufacturers, namely, the 
Wheeler & Wilson,Grover & Baker, Wilcox & Gibbs, Singer, 
and the two Howe companies, who have made it the means 
of exacting immense royalties from smaller makers, and thus 
of distancing all competition, while at the same time of 
amassing colossal profits from their own large sales. The 
patent has already been once extended, and this second ex- 
tension, had it been granted, would have continued the mono- 
poly for a further period of seven years,during which time a 
Score of millions would probably have been added to its al 
ready vast wealth. As it is, the invention now becomes 
public property,and is free to all users. The onerous royalty 
's thus obviated, the door opened widely for a healthy com- 
Petition, and the diminution in price of the sewing machine 
He to the extent of fifty per cent, will doubtless soon 

ow. 
nisin’ history of & successful invention of this kind fur- 

Shes @ suggestive commentary upon the wisdom of the 
“ ‘nciples which underlie our system of patent laws. Of 
these, the ultimate object is, solely and purely, benefit tothe 
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community, not the mere securing of a monopoly to the in- 
ventor. But as is exemplified in the instance in point, 
although the proprietors of this valuable right have been 
allowed to exercise a species of tyranny for several years, 
and to exact from the public large sums, still the object has 
been not to afford means for them to get rich, but to induce 
them to improve and develop the invention. Spurred on by 
immense gains, those reaping the harvest have accomplished 
this development. More than that, they have evolved a new 
and lucrative industry. Ample opportunity has been afforded 
them for all this ; and now Congress, in declining to continue 
the same privilege, asserts that the benefits to the public 
will not be so great in so doing as will be secured by remov- 
ing the restrictions. Certainly the reward obtained during 
the period of the monopoly by its owners has been enormous, 
but it is utterly inconsiderable beside the profits which will 
now accrue to the public. 

In brief, for twenty-one years we have submitted to great 
exactions, but in so doing we were investing sums to secure 
the prosperity of our descendants. By allowing a few to 
become wealthy over a couple of decades, we have induced 
them to develop a great industry which will prove a source 
of income to millions in years to come. 





PROSPECTS FOR 1875. 
We are gratified to be abie to state that the subscriptions 
to the ScIENTIFIC AMERICAN, for the new year of 1875, are 
pouring in from all directions as they have never done be- 
fore. Weare now printing, every week, 50,000 copies of our 
journal, which is undoubtedly more than the combined cir 
culation of all other papers of its kind published in the 
world. 
We hope our friends who have not yet renewed, and all 
who are engaged in the formation of clubs, will send along 
their names as rapidly as possible. To prevent the loss of 
back numbers by those whose remittances are a little tardy, 
we electrotype each issue and preserve the plates, whereby 
we dre enabled to print new editions of any numbers that 
may be required. 
We recommend persons to patronize their local periodical 
dealers, when equally convenient for them, in preference to 
the mail. By receiving the paper weekly from the counter 
or by earrier, the objectionable creases in the paper, neces- 
sitated by the folding for the mail, are avoided ; besides, it is 
commendable to patronize home enterprizes in every thing. 
We have the most gratifying assurances from all parts of 
the country that, notwithstanding the hard times among 
some of our industrial classes, the demand for scientific and 
mechanical information is increasing. Our subscription 
books, since the new year, demonstrate this fact. 


SCIENCE RECORD FOR 1875. 

We have much pleasure in announcing the issue of the 
volume for the current year, which we believe will, on ex- 
amination, be found fully equal in merit to any of the pre- 
ceding books of the series. The SclENCE REcORD for 1875 con- 
tains about 600 pages,and such is the wide scope and variety 
of contents that the index alone fills some ten closely printed 
pages. The index of references is also extensive, designat- 
ing nearly one hundred and fifty scientific publications that 
have been more or less consulted in the compilation of the 
work. 

In the department of Chemistry and Metallurgy, which 
covers nearly sixty-eight pages, we have accounts of all the 
leading improvements, discoveries, and suggestions in these 
important branches, made public during the year just closed. 
All who are interested in either of these departments of 
Science, or who desire to be concisely informed as to the lat- 
est progress therein, wil] find the records to be of value. 

The department of Technology, occupying nearly one hun- 
dred and fifty pages, contains a very large amount of new 
and useful information, illustrated by a variety of engrav- 
ings. The new alloys, new recipes, and new processes in 
the various arts, here collected and condensed, are of great 
value, and probably not attainable in any other one work. 
Among the illustrated articles is the latest form of machinery 
for the artificial manufacture of ice: also the methods and 
apparatus used in gathering natural ice. Here we find de- 
scribed the many uses of paraffin, new methods for the or- 
namentation of metals, nickel plating, iron welding, new 
imitations of silver and other precious metals, directions for 
the practice of several new and simple arts, photographic 
improvements, waterproofing of paper, manufacture of car- 
bonic acid, solvents for rubber, protection and ornamenting 
of iron, preparation of bronzes, uses of mica, production of 
artificial leather, artificial manufacture of precious stones, 
tempering of steels, and a multitude of other subjects, all 
useful, interesting, and desirable for reference. 

Underthe head of Electricity, Light, Heat, and Sound, 
covering fifty pages, we have descriptions and engravings 
of recent telegraphic apparatus, new electric motors, new 
machines for producing the electric light, several forms of 
new batteries,an engraving of the apparatus used for the new 
artificial light called the Bicarbon Light, said to be equal to 
the oxyhydrogen but cheaper and superior, better also than 
the electric or magnesium light. An electrical barometer, 
a simple little instrument, worked by electricity drawn from 
belts in machine shops,is represented, and a great number of 
other improvements and new suggestions. 

The department of Mechanics and Engineering, occupying 
nearly one hundred pages, embraces a great variety of arti- 
cles of special interest to the mechanic and engineer. The 
latest improvements in ships are here given, with engravings. 
The Bessemer steamer is illustrated, also the Castalia twin 
ship. Diagrams of the most recent ordnance are given 
There is a chapter on the propulsion of cars and vehicles by 
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springs, with engravings. The latest railway improvements 
and structures are shown, and among them the new car of 
Giffard, of injector fame, which moves without oscillation. 
The departments of Rural Economy, Botany, Horticulture, 
Agriculture, etc., are full and interesting. The latest egg 
hatching machine is illustrated ; so are the habits and form 
of the Colorado potato beetle, etc. 

Under Materia Medica, Therapeutics, Hygiene, we have a 
large amount of new and important information, from the 
most reliable sources, profitable to every reader. 

Pisciculture is an interesting department, containing engra- 
vings of the most recent methods for hatching and cultiva- 
ting fish, with descriptions. The farming of fish is rapidly 
growing in importance, and there is evidence of more profit, 
with less labor, to be made from the streams that flow 
through the land than from the adjoining land itself. 

The department of Natural History and Zéology will be 
found especially interesting, as the amount of new informa 
tion acquired during the past year, from various expeditions, 
is large and important. 

In the department of Geography, the past year has been 
prolific of new and interesting information. A series of views 
of the remarkable cafions of the Colorado is given, which con- 
vey an idea of the astonishing natural formations that exist 
in our West. 

Astronomy is full of useful interest; some of the results 
of the Transit of Venus observations are given, together 
with a mass of new and valuable matter. 

The department of Biography is illustrated with the por- 
traits of several eminent men of science, and will be found 
unusually interesting. 

Taken altogether, the ScreNcE RecorD for 1875 is a boek 
of unrivalled importance and value. All who desire to have 
before them, in condensed form, the year’s progress in Sci- 
ence should possess a copy. Sent by mail, prepaid. Price 
$2.50. Published by Munn & Co., office of the ScrENTIFIOC 
AMERICAN, New York. 











AN ANCIENT METRIC SYSTEM. 

The library of Asshurbanipal, King of Assyria, found dur- 
ing Mr. Layard’s excavations at Nineveh, shows that Science 
had made no little progress in Asia twenty-five hundred years 
ago. This curious library consisted of flat, square tablets of 
baked clay, having on each side a page of closely written 
cuneiform cursive letters, which had been impressed on the 
clay while it was yet moist. The great majority of these 
tablets are now in the British Museum, and have been found 
to contain the remains of an immense grammatical encyclo 

pedia. There are also fragments of many mathematical and 
astronomical treatises, with catalogues of observations, tables, 
calculations of eclipses of the moon, and observations of 
solar eclipses, the earliest of which occurred neasly a thou 

sand years before the beginning of the Christian era. There 
are also fragments of law books and legal records, books of 
chronology, manuals of history, accounts of Assyrian and 
other divinities, collections of hymns in the style of the 
Psalms of David, a geographical encyclopedia, works on 
natural history containing lists of plants and animals, of 
timber trees employed in building and furnishing, of stones 
fit for architecture and sculpture, etc. Perhaps the most 
interesting of all these lists is a classified catalogue of every 
species of animals known to the Assyrians, showing a scien- 
tific nomenclature similar in principle to that of Linneus. 
Opposite the common name of each animal is placed a scien- 
tific and ideegraphic name, composed of two parts, a family 
name and a characteristic epithet denoting the species. 

A still more remarkable indication of the scientific advance 
ment of the ancient Assyrians appears in their system of 
weights and measures, in which, as in the French system, all 
the units of surface, capacity, and weight were derived from 
one typical linear unit. The basis of the system was the 
cubit (equal to 20°67 inches). This was divided into sixty 
parts, corresponding with the minutes of the degree. The 
cubit, multiplied by 360, the number of degrees in the circle, 
produced the stade, the unit for large distances. The funda- 
mental unit for areas was the square fcot, the square of a 
measure bearing to the cubit the relation of 3 to 5, or 12°4 
inches of our measure. The cube of the foot was the met- 
reta, the standard of all measures of capacity; and the weight 
of a cubic foot of water gave the talent, the fundamental 





first the mina (—510°83 grains), and second, the drachma 
(=8°51 grains). 

The sexagesimal system was employed throughout their 
mathematics, the unit being invariably multiplied or divided 
by sixty, the result again by sixty, and so on to infinity. 
“‘ This, it is very evident,” observes Lenormant, ‘‘ was the 
result of a wise combination of a very practical character, 
intended te combine the advantages of the two systems of 
dividing unity that have been in dispute at all times and 
among all nations—the decimal and the duodecimal.” We 
still follow this Chaldewo-Assyrian system in the divisions of 
the circle and in our divisions of time. 

a 
Water glass deserves more extended household usage. 
Mixed with paint or whitewash it gives increased durability 
and a fine gloss, it is an excellent fireproof cement, and 
when dry is also waterproof. It is a good adhesive mucilage 
for mending china, glass, or wood, and made into a wash is 
the best coating for brick vaults. 


Dr. GuproriT recommends rubbing warts, night and morn- 
ing, with a moistened piece of muriate of ammonia. They 
soften and dwindle away, leaving no such white mark as fol- 











lows their dispersion with lunar caustic, 


unit of weight; the sexagesimal division of the talent gave, - 
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THE UNDERGROUND BAILWAY, NEW YORK CITY. 
NUMBER IX. 
Continued from page 68. 


THE PASSENGER STATIONS. 


With the exception of that in the viaduct, described in our 
last article,all the stations are beneath the street level. The 
first of these underground landings occurs in the beam tunnel, 
midway between 58th and 59th streets. It consists of two 
waiting rooms and two landings, one of each for each side 
tunnel, placed immediately beneath one of the rectangular 
openings of the central tunnel. The platforms are 150 feet 
lang, 12 feet broad, and 3 feet 6 inches above railroad grade. 
Along its entire length the outside rubble retaining wall of 
the tunnel is removed and set back 11 feet nearer the house 
line, its place being supplied by a row of cast iron columns 
10 inches in diameter at the base of the shaft,10 feet 6 inches 
high, and cf } inch metal. Theyare placed 11 feet 9 inches 
apart and 3 feet from the inner edge of the platform. About 
che center of the platform the re 
taining wall is again interrupted 
for a distance of 59 feet,and set 
back 20 feet nearer the fhouse 
line, thus forming a recess 20 
feet by 59 feet, which contains 
the waiting room, ticket office, 
water closet and vaults. The 
waiting room is 36 feet long, 
10 feet wide and 11 feet 6 inches 
high. From the north end of 
this room rise iron steps which 
lead to the sidewalk. These =F 
steps are 8 feet broad,have iron == 1 
frames and rises, with wooden 2-2 
treads,and are divided downthe Mie 
center by an iros railing 3 feet & 
high, which also extends from 
the foot of the stairs to the 
ticket office, thus separating 
the flight into two flights, one 
to be used by passengers as- 
cending from the station to the 
street, and the other by those 
descending. At the exit on the 
sidewalk, these steps are cov 
ered by a neat wooden house 8 
feet x 12 feet,and lighted by 
patent lights placed in the roof. 
The general style of this house is shown in Fig. 6, page 338, 
volume XXXI 

The roof of the station,like that of the tunnel,is composed 
of H iron beams and turned arches between them. Along 
the top of the iron columns run the two girders previously 
described ; along the retaining wall which ounds the plat- 
form is placed one H beam, and upon the 20 inch brick walls, 
which form the inner walls of the waiting room and stairway, 
rest two more girders. Upon these are placed transversely the 
H beams similar to those used in roofing of the beam tunnel, 
and between them the brick arches. 

The lighting of the station is derived from eleven patent 
lights, 2 feet in diameter, placedin the sidewalk imme- 
diately over the waiting room, from the lights placed in the 
roof of the house covering the stairs, and from the rectangu- 
lar opening in the roof of the central tunnel. The ventila- 
tion is also largely derived from this latter opening, but also 
through the ventilators in the side of the house over the 
stairs. 

The station at 72d street is precisely similar to that at 59th 
street, and needs no description. The station at 86th street 
is illustrated in elevation in Fig. 23. It differs essentially from 
those just described. There are two stations,one for each of 
the two side tunnels; but unlike the 59th street station, they 
are placed on the inner side of the small tunnel, or the side 
nearest the central tunnel, and do not havea waiting room. 
They consist really of a covered platform, 172 feet long, 13 
feet 8 inches wide, and 3 feet 10 inches above the railroad 
bed. 

Along the inner side, and separating the side from the 
center tunnel, runs a rubble wall, 4 feet thick, with vertical 
faces and lined on the side of the platform with brick. Three 
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feet six inches from the inner edge of the landing is a long 
row of cast iron columns, 10 inches in diameter at the base, 
11feet 44 inches high,and of {inch metal. These columns sup- 
port two 15-inch heavy girders placed side by side, their 
flanges touching. Upon these rest the roof beams and turned 
brick arches. 

At the south end of these platforms is the ticket office. A 
flight of four steps leads from the street to the platform on 
which this ticket office stands; and from this landing go off, 
to the east and west, two other flights which lead toa plat- 
form below the street grade, and from these latter landings 


beside the track. 

At the north end of each platform is a small waiting room 
35 feet by 8 feet. 

The last station on the road is between 125th and 126th 
streets, in the open cut and upon the west side of the track. 
Its general appearance is well shown in Fig. 22, which also 
shows in perspective the open cut through Harlem and 
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the various bridges at the street crossings. In plan, this 
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125th ST.-THE HARLEM OPEN CUT AND CROSS STREET BRIDGES. 


station consists of a platform, 164 feet in length, 8 feet in 
width, 2 feet 10 inches above railroad grade and composed 
of a layer, 12 inches thick, of broken stone covered with 4 
inches concrete and 12 inches hard finish. The platform is 
covered over its entire length by a corrugated iron roof, rest- 
ing upon 9-inch heavy beams supported upon 15-inch heavy 
girders, which in turn rest upon cast ironcolumns, of the 
same kind as those used in the other stations, placed 12 feet 
apart and 4 feet from the edge of the platform. These 
columns rest upon cap stones 8 inches thick and 2 feet 
square, 

At the south or 125th street end of the platform are the wait- 
ing room, ticket office, vaults,etc., occupying a recess 58 feet 
by 10 feet. These rooms are covered by 15-inch heavy beams 
and 8 inch turned brick arches. The stairs from the plat- 
form to the street are also at the south end, are 5 feet wide 
with yellow pine steps and cast iron risers and strings, sup- 
ported by 9-inch heavy beams. 


Weight and Height of Americans. 

According to a recent work of Mr. B. A. Gould, Actuary to 
the United States Sanitary Commission, in which some very 
interesting figures relative to soldiers in the last war are 
given, it appears that the American nation, instead of being 
degenerate and inferior to the European race in point of 
physical perfection, is far the reverse. The figures adduced 
show that ‘‘ the tallest men were from Michigan, Illinois, and 
Wisconsin ; the next tallest, New England, New York, New 
Jersey ; and the shortest from Scotland, England, Germany.” 
In weight, the men of Kentucky and Tennessee were the 
heaviest, averaging 150 pounds; England, Scotland, France, 








Belgium, all between 138 and 139 pounds. The ratio of 
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a final flight,at right angles to the latter,leads to the platform | 


SS Se pearl 








weight to stature gave in pounds tothe inch: Ohio and West- 


ern States, 2°185; New England, 2°121; England and Seot- 
land, 2°118; Germany, 2°168. 





A Layer of Hydrogen above our Atmosphere, 

In a paper read before the Manchester Literary and Phi- 
losophical Society, Henry H. Howorth observes: ‘It is clear 
that, if under certain conditions hydrogen be an exception 
to the general law of the diffusion of gases, and follows ra- 
ther the more general law of gravitation, it will exist in 
a stratum above the atmosphere and beyond the reach of 
direct observation. In his experiment upon the occlusion of 
gases, Mr. Graham examined several aerolites, and found 
that, under the air pump, they parted with a very large quan- 
tity of occluded hydrogen. If, asis probable, the gas was 
occluded by the aerolites when at a red heat, and this red 
heat was coincident with their passage through that layer of 
the upper atmosphere in which the phenomena of shooting 
stars and of the aurora occur, it seems more than probable 
that this stream is a layer of hydrogen. This is confirmed 
by what we know of the spec- 
trum of certain auroras, which 
resembies those of the zodia- 
cal light and the solar coro- 
na, The spectrum of the co- 
rona has been the most atten- 
tively studied, and Janssen, 
perhaps the greatest authori- 
ty on it, speaks most confi- 
dently about its distinguish- 
ing feature being the hydro- 
gen lines, while a special line, 
which characterizes both its 
spectrum and that of aurora, 
and which is different to that 
of any terrestrial substance, 
is considered by Father Sec- 
chi to be an abnormal hydro- 
gen line. Dr. Dalton long 
ago argued, as Mr. Baxendell 
has reminded Mr. Howorth, 
that the peculiar features of 
the aurora could best be ex- 
plained by the hypothecation 
of a stratum of some peculiar 
gas above the atmosphere. A 
gas of a ‘ferruginous na 
ture’ is the expression of Dr. 
Dalton. Now hydrogen, in 
the higher chemistry, is not only classed among the metals, 
but Faraday and others have shown that in its relation to 
magnetism it is nearly allied to iron, so that a stratum of 
hydrogen above the air would seem to exactly answer Dr. 
Dalton’s postulate. If it should exist, the earth would re- 
semble the sun in one remarkable feature, for we now know 
that the sun is girdled with an immense layer of hydrogen. 
Lastly, he would add that the heterogeneous texture of the 
gaseous nebula, like the great nebula in Orion, seems to ar- 
gue that the law of the equal diffusion of gases does not 
prevail there.” 





Singular Mathematical Fact. 

Any number of figures you may wish to multiply by 5 
will give the same result if divided by 2—a much quicker 
operation ; but you must remember to annex a cipher to the 
answer, whenever there is no remainder, and when there is a 
remainder, whatever it may be, annex a 5 to the answer 
Multiply 464 by 5 and the answer will be 2,320; dividing the 
same number by 2 and you have 282, and, as there is no re- 
mainder, youadd acipher. Now take 357, and multiply by 
5; there is 1,785. Divide the same number by 2, and you 
have 178 and a remainder; you therefore place a5 at the end 
of the line, and the result is again 1,785. 

= 


——_—_—___—» 
Wicks of Kerosene Lamps. 

The unsatisfactory light frequently given by kerosene 
lamps is often due to the wick. The filtering of several 
quarts of oil through a wick, which stops every particle of 
dust in it, must necessarily gradually obstruct the pores of 
the wick. Consequently although a wick may be long 
enough to last some time, its conducting power may be so 
impaired that a good light cannot be obtained. 
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Fig." 23.-THE UNDERGROUND RAD. VAY NEW YORK CITY.—THE 86th STREET PASSENGER STATION, 
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BAKER’S IMPROVED BOOTJACK. 
The simple and powerful bootjack, represented in the an- 
nexed engraving, will doubtless find a ready welcome from | 
al] who expect to experience countless struggles with well | 
soaked boots during the wet weather of the next few months, 
It will be noted that the device takes a firm grasp, not 
merely of the heel, which is liable suddenly to come off, 
causing the operator to sit down with more celerity than 
grace, but of the entire counter, tightly holding the same un- 
til the foot is extricated. 
The rear portion, Fig. 1, consists of a casting, A, which is 


Fig] | 





hinged to the bedplate, and its forward portion is inclined 
back, and curved, to receive the boot. Pivoted to the front 
end is a catch plate, which is secured to the bed by a bolt, 
B, passing through a slot, so that the plate may slide freely 
in a longitudinal direction. In pulling off the boot, the lat- 
ter is inserted, as shown in Fig. 2, between the catch plate 
and the curved part of the rear casting. The other foot is 
then placed upon the part last mentioned, pressing it down, 
thereby causing the catch plate to slide outward, so that the 
boot is clamped tightly between the two portions of the de- 
vice. While the boot is held, the foot is withdrawn. 

Patented through the Scientific American Patent Agency, 
December 8, 1874, to Mr. Peter H. Baker, of Virginia City, 
Nevada, who may be addressed for further information. 

Private Pisciculture, 

Mr. Seth Green, the well known pisciculturist, states that 
he has invented a new method for transporting and hatching 
nearly all kinds of fish eggs, by which spawn can be car- 
ried for one hundred and thirty days journey, and can be 
hatched in any room in the house. One million eggs, it is 
also said, can be hatched by using a pail of water daily. 

We believe that fish culture by private parties can be ren- 
dered a lucrative source of income, provided it is followed 
with the same care as is exercised in the raising of poultry 
or any other live stock. Hundreds of farmers have streams 
and ponds on their lands now of no value save perhaps as 
watering places for cattle in pasture, and yielding a few 
worthless perch and catfish, perhaps an occasional trout or 
pickerel. If Mr. Green has solved the most difficult part of 
the problem, namely, the successful transportation of the 
eggs, the mode of stocking of waters and the rearing of the 
fish are not difficult subjects of which to acquire an adequate 
knowledge. One species of fish in particular, which is little 
known, will, we think, prove especially remunerative, and 
for this reason we commend it to notice. We mean the 
land-locked salmon, which is a distinct species of the fish, 
though so closely resembling the ocean salmon as to suggest 
the idea that, at some remote period, a quantity of the latter 
fish, being by a convulsion of Nature barred from returning 
to the sea, had propagated in their land-locked quarters and 
eventually developed into a separate variety. The habits of 
the land-locked and ocean salmon are closely similar. 
The young fry of the former seem to remain in the fast 
water before going down to their ocean, the deep still water 
of the pond or lake, about the same time as those of the 
ee salar. The average size of the fish is about one and a 

alt pounds, though it has been captured weighing as high 
‘seight pounds. It requires running aerated water with 
a to still pools. As a table fish, the Jand-locked salmon 
: said to be superior to its ocean relative; and as game it 
* reported to be unequaled, rising to the fly from running 
water even in the Lottest summer days. 
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2 Steam and Water Power. 

According to Mr. Batchelder’s book, in 1863, where he 
pate Montgomery on cotton, at Lowell or Lawrence, the in- 
- = at six per cent, on the purchase of a mill power, and 

é and for the mill, will average about $15 per horse power 
r annum. The rent for water power, also, in cases where 
te ee are not owners of the water power, would appear to 
nae $300 to $500 per annum, per mill power of 62} horses 
in H — a rate, per horse power, of $5 to $8.38} only. 

olyoke, the price is about the same, At Manayunk, Phil- 
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adelphia, the rent of water power and land used to be (1863 
about $60 per horse power per annum. I am not aware that | 
the price has been diminished. To these rents should be | 
added a comparatively small expense for labor, oiling, etc., 


and for repairs. It is obvious that Lowell and Lawrence, 


| and a few places equally well situated, have, after deducting | 


the value of land for the mill, advantages in water power | 
which do not form, however, an average for the United 
States. I understand that no water companies, with such pro- 
fitable terms for mills as that of Lowell, are now formed, 
although, in 1863, it was considered that, such is the super- | 
abundance of water power in New England and other parts 
of the country, it could be obtained in situations favorable | 
for manufacturing for half the cost at Lowell. The reason, | 
or at least one reason, is that the labor required in preparing 
the water power has increased, as the cost of using steam | 
power has diminished. Another, probably, is that the cost | 
of freight is so much higher, that thisand other considerations | 
of a like nature are of more moment, in selecting the site for 
a mill, than the advantage of water.—H. Gastrell. 


—_————————______ 2+ 9 a 
THE BELGIAN MODE OF LOWERING MINERS IN SHAFTS. 
Mr. J. W. Cole, of the Tanite Company, of Stroudsburg, 
Pa., sends us, from Brussels, Belgium, the following inte- 
resting account of his recent visit to the collieries of the | 
Sociétés des Charbonnages de Mariemont et Bascoup. These 
large corporations own an area of some 500 square miles of | 
coal fields, and employ 9,008 men, producing, from fourteen 
mines, 7,000 tuns per day. The apparatus for lowering and 
elevating the miners to and from their work is very inge- 
nious, and of especial advantage where a large number of | 
men are to be transported. Its operation will be understood 
from the annexed engraving, in which A and B are two steam 
cylinders, connected by the pipe, C, and containing water in 
the spaces below the pistons. The latter are attached to 
platforms, Dand E. The parts being as shown by the full 
lines in the engraving, a miner steps upon platform, D. Steam 
is now admitted above the piston in cylinder, B, forcing said 
piston down, and hence driving the water into the other cy- 
linder. This of course raises platform, E, and, as is evident, 
brings the two platforms on a level, when the piston in A is 
at its highest, and that in B at its lowest point. The miner 
now steps from platform, D, to platform, E. Steam is again 
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(COMBINED WRENCH AND BOLT CUTTER. 

The expensive and cumbersome bolt cutters heretofore pro 
vided for blacksmiths and carriage trimmers led Mr. P. Broad- 
books, of Batavia, N. Y., to invent a simpler and more effec- 
tive tool for his own shop; for this he obtained letters pa- 
tent, dated March 18, 1873. Recent improvements have add- 
ed to the value of the invention, the moderate cost of which 
makes it a feature of interest to every mechanic having oc- 
casion for its use. 

The engraving represents a side view, and shows the man- 
ner in which the tool is applied. A and B represent lever 
handles, pivoted at C. On the lever, B, is found a cam-shaped 
head, beveled so as to form a cutting edge on the inner side, 
which operates (with the head, D, of the opposite lever) like 
a pair of shears, The head, D, is formed with a deep notch 
or recess, so that it will fit ona nut, and may be used for 
turning the same like an ordinary wrench. This recess has 
an offset, E, for turning smaller nuts, and supporting them 
while the bolt is being cut off by the cam head. The wrench 





head is also provided with a half round notch, F, for sup 
porting wires and small rods while being cut off. 

The nuts may be turned up and the bolt ends cut off with 
one operation of the tool. The cut is smoothly made, and 
an excellent finish is left. The bolt is riveted on top of the 
nut, asa slight flange is formed, extending a little over the 
edge of the nut, sufficient to hold the latter from working 
off. Specimens cut by this tool (one of them a seven six- 
teenths inch bolt), forwarded to us, fully corroborate the 
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admitted, this time above the piston in A; platform, E, sinks, 
and eventually comes on a level with a third platform, D’, 
secured below platform, D. This operation is continued, the 
workmen entering at the top and stepping from one plat- 
form to another until the bottom is reached. 

The societies own 14 locomotives and 123 stationary en- 
gines ; the boilers for the latter are so arranged that no fire 
door can be opened without closing the flue, thus avoiding 
the evil effects of a cold air draft, 





above. 

The great power in this bolt cutter is secured by applying, 
close to its fulcrum, a cam-shaped cutter to a rod or bolt to 
be cut. The simplicity of the tool (composed of only two 
pieces, fastened with a rivet or bolt) insures its durability. 
By screwing the cam lever into a vise, or fastening it into 
the bench, the other lever can be operated so as to cut bolts, 
rods, or wires with great ease and rapidity. By removing 
the handles, as shown in the engraving, the shanks, A and 
B, form a serviceable pair of large compasses. 

This wrench and bolt cutter, and one of the bolt cutters 
in the Broadbook system of compound tools (already illus- 
trated in the ScIENTIFIC AMERICAN), will enable a person to 
reach, and cut easily, any bolt in any part of a vehicle, and 
the two tools together cost less than one of the bolt cutters 
now in common use. 

Arrangements will be made with manufacturers to make 
this combined wrench and bolt cutter on royalty. For full 
particulars address Broadbooks & Co., Batavia, N. Y. 

THE ANTHRACITE CoAL Harvest or 1874.—The total 
quantity of anthracite coal mined in Pennsylvania, in 1874, 
was twenty-one millions six hundred thousand tuns, or over 
five hundred and sixty millions of cubic feet. Placed in one 
mass, this would form a solid wall one hundred feet high, 
one hundred feet wide, and nearly eleven miles in length. 

If a shaft springs in running, the trouble lies probably in 
either a too small diameter of the shaft for its weight and 
velocity, a set of unbalanced pulleys, oran unegual strain on 
either side by the belts. 
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Animal Suicides. 
To the Editor of the Scientific American: 

A few weeks ago I saw in your paper an account of a scor- 
pion stinging himself to death while being burnt with a sun 
glass. He did not intend to commit suicide; it was a mere 
accident on his part. I lived in Brazil for several months,and 
I have seon more than a dozen sting themselves to death. I 
used to take a straw or small stick, and lay it across their 
backs and hold them down with considerable force; and they 
would turn their tails over and feel very carefully for the 
straw,and then draw back and strike at it; and often the sting 
would strike the straw and split it, and so enter the body. 

I have taken an iron ring, about 4 or 5 inches across, and 
heated it black hot and put it over them; and when they be- 
gan to feel uncomfortable, they would strike all around with 
their tails. But I never knew one to sting himself. -At one 
time I enclosed two of them within a hot ring; and when 
they began to feel the heat, they went at each other with 
their stings, and in a short time they were both dead. 





Lynn, Mass. 8, A. T, 
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A New Form of Fiying Machine. 
To the Editor of the Scientific American: 

Screw propulsion is the principle upon which will, proba- 
bly, be accomplished the great problem of aerial navigation. 
The plan here proposed is a modification of the device pre- 
sented by W.D.G., in a recent issue of the SciENTIFIC 
American. The horizontal driving shaft is attached below 
the spar, sbove which the wing propellers revolve in oppo- 
site directions. This shaft is rotated by means of cranks ac- 
tuated by the machinery below, and is connected with the 
wings by means of bevel gearing. The wing spar is ar- 
ranged to rotate partially around its own axis, the driving 
shaft moving; with it. The wing propeller shafts may thus 
be worked vertically, or inclined forward at any angle de- 
sired. To rise vertically in the air, the wing propeller shafis 
are set in a perpendicular position; when a forward motion 
is required, they are inclined forward. At right angles to 
the wing spar is a fore and aft spar, and a sail is attached to 
these after the manner of a kite. Below, about where the 
string would be attached in the ordinary kite, is suspended a 





bag of ballast whose position can be shifted at pleasure by 
means of the lines passing upwards through 
the bottom of the car. By slackening the 
forward line and hauling taut the aft line, 
the inclination of the kite may be increased 
as circumstances may require. This ballast 
may be a part of the cargo or the baggage of 
passengers. When the wings get out of or- 
der or need oiling, they may be stopped, and 
the stern propeller on the car below put in 
motion. The air ship then sails like a kite 
when the boy runs with it on a still day. 

If great speed is required, all three propel- 
lers may be run at the same time, the ghafts 
of the wings being placed horizontally: the 
ship will then fly onward ata level, or rise 
or descend, according to the slope given to 
the kite by means of the ballast lines. Work- 
ing in a socket joint at the end of the stern 
propeller shaft is < rudder, the other end of 
which swings by a cord from the spar above. 
The steering is effected by ropes, not shown 
in the illustration, attached to the rudder and 
passed to the deck of the car through pul- 
leys on the wing spar. On approaching the 
earth, the bag of ballast touches first; and 
at this elevation, by keeping its wings in gen- 
tle motion, our ship may remain suspended 
until transfers of passengers and mails are 
effected, or preparations are made for land- 
ing. If an accident should happen tothe ma- 
chinery, the ballast may be instantly adjusted so as to bring 
the kite to float level, in which position the contrivance be- 
comes acapital parachute, The passengers may then repair 
to the upper deck and calmly await the result. 

Increased power and greater security may be obtained by 
having two propellers on each side of the car, arranged along 
the wing spar, and so connected that either or both sets may 
be ran. A greater number of fore and aft spars may also be 
introduced, crossing at the center of the car, like the three 
sticks of a xite. The rudder might be attached to.the rear 
extremity of the fore and aft spar, in which position it would 
exercise greater power and render the flight of the ship more 
steady; it might have a horizontal as well asa vertical wing, 
and be capable of a vertical as well as a horizontal move- 
ment, performing in this way precisely the functions of the 
taii of a bird. 

The great and only obstacle to the successful accomplish- 
ment of the problem of aerial navigation is the weight at- 
tendant upon motive powers now in use. But even with 
steam machinery, by using concentrated fuels, the above de- 
vice would seem practicable. The inclined plane or kite prin- 
ciple is that applied by birds after acquiring momentum by 
flapping their wings. In this case, the propelling power is 
continuous, and great velocities might be attained, amply 
sufficient, no doubt, to dispense entirely with all downward 
action of the propellers after once starting. 

The day cannot be far distant when the inventive genius of 
the nineteeath century will accomplish a mode of locomotion 
practised with co much ease by such vast numbers of the an- 

imal kingdom, The time may yet come when the present 
ways of travel will be regarded as we now do the old fa- 
shioned ’pike and stage coach; and nations will be brought 
into such easy, rapid, frequent, and intimate commercial and 
social connection as to result in a grand unity in language, 
law, and government on earth. Wa. W. BLACKFORD. 

New Orleans, La. ei 


The Universal J ointed Propeller. 
To the Balitor of the Scientifie American: 

In your issue of November 28, I notice a communication 
from Lieut. F. M. Barber, U. 8. Navy, together with an 
engraving representing a universal joint in the shaft of a 
propeller, which he claims as his invention, but states that 
he has no patent, and perhaps some one may get an idea by 
seeing it. 

Mr, Barber, in his praise of the boat to which he has ap- 
plied it, is correct, as, from my experience and knowledge of 
its operation on several vessels, I find it absolutely essential 
in many respects for the security of sea-going and other ves- 
sels, apart from its intrinsic value as a means of rapid man- 
ceavering. 

I have taken out patents in the United States, Great Bri- 
tein, France, Belgium, and Canada. 

Washington, D. C. JAMES L. CATHCART. 





granted for different means of making the connection be- 
tween the driving shaft and the propeller, so that the latter 
could be used for steering purposes. The idea of connecting 
the propeller with the driving shaft by means of a Hooke or 
universal joint is quite old, and was shown in an old English 
patent, the date of which we have forgotten, but it can be 
found in Bourne’s ‘‘ Treatise on Propellers.” 





Burning Chimneys. 
To the Editor of the Scientific American: 

Probably the most prolific cause of fires in houses, espe- 
cially in the country, is the burning of chimneys. Of the 
dozen or so of fires I have witnessed, at least one third are 
known to have been caused by sparks from burning chim- 
neys falling uponthe roof. To prevent the burning of chim- 
neys is an easy matter. The soot in the chimney cannot 
burn, except as the fire of the stove is communicated to it 
through the pipe. If the pipe, therefore, be kept clean and 
free from soot, and the damper in the stove always closed, 
the chimney will never burn out. To free the pipe of soot, 


take the stove handle or any convenient implement, and rap 





—— 


BLACKFORD’S FLYING MACHINE. 
the pipe smartly on all sides from top to bottom. The soot 
will fall into the stove and be harmlessly consumed, or it can 
be removed in the usual way. 
If there be a horizontal pipe, this should be taken down 
twice a year and thoroughly cleaned. Or if the pipe be only 
a few feet in length, and the arrangements will admit of it, 
provide the horizontal pipe with a permanent scraper, as fol- 
lows: To the end of a stout wire, a few inches longer than the 
pipe, attach a small segment of a disk of sheet iron, at right 
angles to the wire. Remove the elbow, and thrust the scrap- 
er into the pipe. Pass the other end of the wire through a 
hole punched in the elbow, loop the end of the wire for a 
handle, and replace the elbow. After first rapping the pipe, 
the soot can all be drawn out and let fall into the stove. 
This arrangement I adopted six years ago, and my chimney 
has not burned out during that time. I clean my pipe thus, 
as often as once a fortnight during cold weather. 

Franklin, N. Y. 


Steam Boiler Explosions. 
To the Eastor of the Scientific American : 

In your issue of January 16,Mr. R. D. Williams attempts to 
account for the destruction resulting from steam boiler ex- 
plosions ; and although he brings an array of figures to support 
his theory, I think he is wrong when he assumes that (be- 
cause a boiler is not torn to pieces when it gives way undera 
cold water test) it is not the bursting pressure, under steam, 
which produces the fragments, but that, at the instant of the 
explosion, a large amount of water heated to a temperature 
above the natural boiling point is converted into steam, and 
that alone tears the boiler and causes the destruction which 
follows. He seems to forget that there is very little clas- 
ticity in cold water and a great deal in steam; the former, at 
the enormous pressure of 15,000 lbs. to the square inch, is 
only compressed yi, of its volume, while a very large volume 
of steam can be confined in a very small space. 

The opening of a seam or breaking of a rivet relieves 
water prossure, because, there being so little elasticity, it 
soon finds its volame; but it is not so with steam. The 
same rupture would relieve but a comparatively small frac- 
tion of the pressure exerted ‘n producing it,and the pressure 
continues exerting its force upon the broken or fractional 
part until the whole pressure is relieved and the steam has 
acquired its full volume. A wooden wedge driven into a 
cast iron pipe would produce a slight fracture; but a steel 
spring of the same strength would not only cause a fracture, 
but would also break it intc fragments. 

I do not deny, positively, that the conversion of water into 
steam at the instant of explosion does nvt lend force, for 
such a thing is perhaps possible, but I think hardly proba- 
ble. Ido contend, however, that steam of sufficient pres- 
sure to rupture a boiler is also sufficient to cause the de- 
struction of life and property which follows explosions. 

If Mr. Williams wishes to test the correctness of his 


J. H. P. 








REMARKS BY THE Eprror.—Several patents have been 


theory, let him take an empty boiler that will burst at a 
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pressure of 100 lbs., and connect it by a steam pipe with an- 
other boiler, and force dry steam into it until an explosion 
occurs. In my opinion he will find as many fragments and 
as much destruction as if the boiler contained the nsua 
amount of water. 

I am glad to see the cause of boiler explosions discussed in 
the columns of the SCIENTIFIC AMERICAN, and are convinced 
that the interchange of thought on the subject will eventu- 
ally lead to a solution of this difficult and important 
problem. 


Washington, D.C. C. 





Brass vs. Phosphor Bronze for Rolling Mill Uses, 
To the Editor of the Scientific American : . 

Ihave read in your issue of January 16 an article on 
phosphor bronze, by a correspondentin this place. Previous 
to reading it, I was laboring under the impression that it 
was a superior composition for journal boxes and rolling 
mill brasses ; but on com paring the results,of the trials given 
by your correspondent, with similar work done on bras 
bearings, my former opinion of phosphor bronze has been 
changed considerably. The trials made with 
the bronze brasses were made in a single 
turn mill,located on the bank of the Monon- 
gahela river,a few hundred yards above the 
mill where some trials were made of which 
I give you the results. 

The water supply of both mills is taken 
from the same source; and as a matter of 
course, when the bronze bearings were get- 
ting gritty, muddy water, the brass ones 
were getting the same. The following is 
the actual work done in the regular way, 
not by trial bearings. We have no ten inch 
mill, so I will give you the particulars of a 
sixteen inch bar mili,for merchant iron. A 
set of brasses usually run a year in the 
roughing and finishing, and it is customary 
to put in new ones every time the mill is 
stopped to line up and repair, which is 
done generally in July or August of each 
year, though the brasses may be but part- 
ly worn. This train runs double turns, 
making over twenty-two millions of revolu 
tions per annum, and turning out in that 
time about sixty thousand tuns of finished 
iron. An eight inch train, the driving shaft 
of which carries two large speed pulleys 
and a nine foot fly wheel,has journals six 
inches in diameter and twelve long; it has 
" brass, boxes in pillow blocks, the first set 
of which was put in when the mill was built, and they 
ran for six years, double turns, equivalent to twelve 
years of single turns. The second set have now been in 
some two years or more, and are in good condition. Rough- 
ing roll brasses usually run one year as bottom roll brasses, 
and are then changed to top roll brasses, where they do 
duty for one year longer. In the finishing rolls (same train) 
the roller has only had three sets of brasses since the mill 
has been built (over eight years). These brasses have car- 
ried the journals, which revolve over fifty million times in a 
working year, and turn out about five thousand tuns of fin- 
ished iron in that time. We also run a thirty-five tun rotary 
squeezer, cast from the same patterns and fitted by the same 
parties as the one mentioned by your correspondent. The 
one under which this most ‘‘ severe test of all” on a bronze 
plate was made turns about eleven revolutions per minute, 
and squeezes puddle balls for nineteen furnaces,single turns. 
Our squeezer runs sixteen revolutions and does the work for 
twenty-eight puddling furnaces, double turns, or nearly 
three times the work, turning out sixty-five tuns of blooms 
per day of two turns; and under the upright shaft of this 
squeezer, the builders put a chilled plate of cast iron; and 
after fifteen months of steady running, as above mentioned, 
it shows no perceptible wear. Iam therefore unable to see 
where this severe test comesin. The brasses we use are 
made from ingot copper and pure block tin, in proportion of 
seven of copper to one of tin. I cannot give its tensile 
strength, ductility, etc., data which may be very desirable 
to wire drawers, brass rollers, rivet makers, etc., but which 
are of no value in determining the value of a composition for 
journal brasses; but I will guarantee that, if honestly made 
as above, they will give satisfaction as to durability,and will 
run smooth and cool, and cost some eight or nine cents per 
Ib. less than bronze. The senior proprietor of this mill, an 
excellent mechanic, live, progressive, and full of ideas, 
brought up ina mill, knows the requirements of rolling mil? 
brasses probably as well as any man in this country; and iv 
order to have the best of the kind that could be produced, he 
has all his brasses made on the premises, for his own use only 
out of the best materials that can be procured; hence the extra- 
ordinary duty performed by the brasses in his mill. He also 
adopted a plan of preventing the cinder which gets in be- 
tween the neck of the rolls; and as itis proved to be a good 
plan for muck mill brasses, I give it for the benefit of your 
readers: Bore grooves out of the bearings, 1} inches wide 
and } inch deep and 1} inches apart, put them at an angle 
of 45° with the face of the brass, and fill up said grooves 
with soft Babbitt metal. Then when cinder or iron gets in, 
it will travel but a short distance before it reaches the soft 
metal, and the motion of the roll will imbed it therein so 
that it cannot protrude and score the neck, as it would were 
it to stick in the brass. 

Another useful plan, adopted by him and now coming int« 
general use, is a mode of preventing screws from get- 
ting tight in their nuts, The plan istoplane a key wa 
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or groove in the screw, ¢ inch wide, the full length of the 
screw and down to the bottom of the threads; and it will 
act like a tap and scrape all the hard, gummy grease out of 
the nut and always keep it clean and working free. Itis a 
very simple matter, but saves a great deal of time and vexa- 


tion. 
Pittsburgh, Pa. T. J. B. 


To the Editor of the Scientific American : 

A letter in your paper of January 16 on phosphor bronze 
bearings for rolling mill journals, giving the results of three 
trial bearings, is, I think, fatal to the use of that alloy for 
the above mentioned purpose, as a much cheaper and more 
durable bearing can be and is obtained by the use of cast 
jron lined with Babbitt metal. Under the vertical or central 
shaft of a rotary squeezers a chilled cast iron plate is used, 
costing a few cents per pound and giving universal satisfac- 
tion, as most mill owners can testify. Iam of the opinion 
that if phosphor bronze were put to a fair test, it would be 
equal to thé best alloy of copper and tin, but for good dura- 
ble bearings, I think nothing can beat the ones I have men- 
tioned. MACHINIST. 

Pittsburgh, Pa. 











How to Learn Color Tests for Temper. 

Says Mr. J. Richards: ‘‘ Procure eight piece of cast steel, 
about 2 inches long by 1 inch wide and %of an inch thick; 
heat them toa high red heat, and drop them into a salt bath. 
Leave one without tempering, to show the white shade of ex- 
treme hardness, and grind off and polish one side of each of 
the remaining seven pieces. Then give them to an experi- 
enced tool maker to be drawn to seven various shades of 
temper, ranging from the white piece to the dark blue color 
of soft steel. On the backs of these pieces paste labels, de- 
scribing the technical name of the shades and the general 
uses to which tools of corresponding hardness are adapted. 
This will form an interesting collection of specimens, and ac- 
custom the eye to the various tints, which will,after some ex- 
perience, be instantly recognized when seen separately.” 





PRACTICAL MECHANISM. 
Noumper XVII. 





BY JOSHUA ROSE. 





MOVEMENT OF THE PISTON AND THE CRANK. 


Let us now place upon the valve a maximum of steam lap, 
and we shall find an entirely new element under considera- 
tion. It is that, although steam lap to a certain amount gives 
us amore free exhaust, beyond that amount it cramps the 
exhaust by closing the exhaust port of the cylinder. Sup- 
pose, for instance, we give the valve, of the engine upon 
which we have been experimenting, seven eighths of steam 
lap (instead of three eighths, as formerly). We shall find 
that, at one part of the stroke, the valve, after having opened 
the exhaust port full, will commence to close the cylinder 
exhaust port, so that, while the steam port (being used as an 
exhaust port) is fall open, the exhaust port of the cylinder is 
as shown in Fig. 54 (the valve seat face at D being left wider 








than before, to prevent the steam from blowing through to 
the exhaust port, as it would do if the face, D, were only as 
wide as the bridge between the steam and exhaust ports, asin 
our former experiments), A being the steam port operating 
as an exhaust port and full open; whereas the exhaust port, 
B, of the cylinder, is closed to such a degree as to cramp 
the exhaust to the extent of the difference in width of open- 
ing between the ports, Aand B. We have, however, already 
decided that the exhaust opening should never be less (du- 
ring any part of the exhaust) than one half the full width of 
the steam port ; hence it follows that the maximum of steam 
lap should in all cases be such an amount as will leave an 
exhaust opening, at all times, at both the ports, A and B, Fig. 
54, equal to one half of the full width of the port, A; and it 
also follows that the limit to which a valve may be made to 
work expansively is defined or governed by the width of 
opening which it will leave at B. 

We will now place the engine upon which we have exper- 
imented under conditions to work toa maximum of expan- 
sion, giving to the valve seven eighths inch of steam lap on 
each side, by increasing the valve travel to three and nine 
sixteenths inches, and lengthening the eccentric rod one 
eighth inch (which will be necessary for the increased travel). 

Having effected these alterations and moved the engine 
round a revolution, the first thing to attract our attention is 
that the front steam port is not left full open by the valve at 
any part of the stroke, making it appear that the eccentric 
Tod is either too long or that the valve is not properly set ; 
that neither of these defects exists is proved by the fact that 
the valve lead is equal at each end of the stroke while our 
Valve travel is sufficient to fully open both ports (provided 
the valve movement were regular); for the width of the steam 
port, seven eighths, added to the steam lap, seven eighths, 
amounts to one and three fourths inches, which, multiplied 
by two, is three and a half ; whereas, our travel is three and 
nine sixteenths inches, or one sixteenth more than would ap- 
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pear to be actually necessary. The valve travels over and 
beyond the back port to the amount of the deficiency of the 
opening of the front port added to the one sixteenth inch of 
increase of travel, and this irregularity of movement is ir 
remediable in all valves having a maximum of steam lap; so 
that, if the lead be made equal at each end of the stroke, the 
front port never opens (asa steam port) to its full width. 
The irregularity is not, however, a very serious defect, since 
it does not affect the port unfavorably as an exhaust port, and 
since the port is, of itself, wider than it would require to be 
if used as a steam port only, and is, therefore, open sufficient- 
ly for the admission of thesteam. It will naturally occurto 
the mind that this defect could be remedied by increasing the 
valve travel; but were recourse had to this expedient, it 
would cause the valve, when in the position shown in Fig. 
54, to leave the opening, at B, still less ;and we must, there- 
fore, leave the valve travel as it is, bearing in mind that an 
increase of valve travel, while advantageous, as we have al- 
ready shown, toa valve having a small amount of steam 
lap, is inadmissible, except it be to a very small degree, in 
one having a maximum of such lap. 

The.causes which effect partial closure of the front port 
are those set forth in Fig. 53 and its accompanying explana- 
tion. We have given the valve three fourths of an inch 
more travel than it had in our former experiment; and the 
effects of this increase are experienced more in one part of 
the valve travel than in another, as already explained. We 
have also increased the lap of the valve, and have had, as a 
natural consequence, to increase the lead of the eccentric so 
as to get the same amount of lead on the valve as we had in 
our previous experiment (that is, one sixty-fourth of an inch); 
for an increase in the amount of the steam lap on a valve ne- 
cessitates an increased amount of lead of the eccentric (to 
get an equal amount of lead on the valve) and therefore a 
greater irregularity in the movement of the valve. The lead 
of an eccentric (which gives us the lead of the valve) is the 
amount to which it is set so that its throw line stands in ad- 
vance (in the direction in which the engine is to run) of a 
line at right angles to the center line of the crank, as shown 
in Fig. 55, A A being the center 
of the line crank; B aline at 
right angles to AA; C the throw 
line of the eccentric ; and the dis- 
tance from C to B, at the peri- 
phery of the eccentric, the lead 
of the eccentric, the arrow deno- 
ting the direction in which the 
engine is to run. 

In a former experiment, we 
found that increasing the throw 
of the eccentric, and hence the 
travel of the valve, rendered it 
necessary to diminish the lead 
of the eccentric, and therefore 
tended to diminish the irregula- 
rity of the valve movement. 
The reason, in that case, was 
that no addition had been made 
to the steam lap of the valve; for if such an addition had 
been made, the eccentric would have required to have been 
given increased instead of diminished lead, as shown in 
Fig. 58. 

Proceeding with our maximum increase of steam lap, we 
find the movements to be as follows: 


Fu.55. | 











TABLE NO. 11.—FRONT END. 





Piston moved Port open Piston moved Port open 
inches inc. inches inch 
1 5-8 7 1-2 
2 8-4 8 5-16 
3 13-16 91-4 closed, and ex- 
4 18-16 pansion begins 
5 8-4 full 113-8 closed, but ex- 
6 11-16 pansion ends 
12 exhaust port 
open fall 
TABLE NO. 12.—BACK END. 
Piston moved Port open Piston moved Port pen 
inches inc inches inc 
1 13-16 6 5-8 
2 7-8 7 7-16 
8 7-8 85-8 closed,and ex- 
4 7-8 pansion begins 
5 3-4 11 closed, but expan- 
= ends ” 
exhaust 
12 open full 





We find here that the steam in the back end commenced 
to work expansively three quarters of an inch earlier in the 
stroke than that in the front end of the cylinder, and that 
it was used expansively during two and five eighths inches 
of the stroke instead of two and one eighth, as in the front 
stroke; and furthermore, that the steam in the back end 
commenced to exhaust when the piston had moved eleven and 
one eighth inches of its stroke, leaving it to travel the other 
seven eighths of an inch without any pressure behind it ; while 
the steam in the front end commenced to exhaust when the 
piston had moved eleven and three eighths inches of the 
stroke, leaving it to travel the other five eighths without any 
steam pressure behind it. 

Such are the irregularities due to the employment of a 
maximum of steam lap and its accompanying lead of eccen- 
tric, the greatest defect of them all being that the exhaust 
port opens too early in the stroke, and thus the engine loses 
a large part of the effectiveness of the steam. It is the varia- 
tion of the exhaust port opening after the piston has com- 
menced its return stroke (which does not, therefore, ap- 





pear in the previous tables) that prevents us (as before stated) 
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from adding any more steam lap to the valve, as is shown in 
the following tables uf the exhaust openings : 


TABLE NO. 13.—EXHAUST AT THE FRONT END. 


| Fig. 3 ohn Fig. “ot Sek 
inches inch “inch 
11 3-4 8-8 134 
12 78 13-8 
Return stroke 
1 7-8 5-8 
2 78 1-2 
8 7-8 1-2 
4 7-8 9-16 
5 7-8 11-16 
6 7-8 7-8 
7 7-8 1 
8 7-8 1 5-16 
¢ 8-4 15-8 
} 8-8 134 
1 closed 


LE NO. 14.—EXHAUST AT THE BACK END. 


i Port A, Port b, 
m " Fig 34, open Fig. 54, open 
Inc inch inch 
11.-! 7-16 1 8-4 
12 7-8 1 7-16 
1 7-8 7-8 barely 
2 78 11-16 
8 7-8 5-8 full 
4 7-8 11-16 
5 7-8 8-4 
6 7-8 18-16 
7 78 15-16 
8 7-8 11-8 
9 7-8 13-8 
10 5-8 111-16 
11 8-16 full 1 3-4 
11 1-4 closed 


We here find that the exhaust opening, during the early 
part of the stroke, that is, from the first to the fifth inch of 
piston movement, was less at Bthan it was at A, in Fig. 54, 
and was, at one part of each stroke, but little more than one 
half the full width of A, and therefore as small as is com- 
patible with an exhaust sufficiently free for a fast running 
engine. We have, in point of fact, by the partial closure of 
B, filched from the exhaust opening to enable us to use the 
steam more expansively ; and in the case of a very fast run- 
ning engine, we have rather lost than gained by the opera- 
tion. In locomotives (the piston travel being very fast) suffi- 
cient steam lap is employed to leave the opening at B equal, 
at all parts of the stroke, to the full width of the steam 
ports. 

Tt has been already remarked that lap on the exhaust side 
of the valve is sometimes employed to prevent the steam 
from exhausting too early in the stroke; and that, whatever 
the amount of such lap, it cramps to a like amount the ex- 
haust opening. How then, it will naturally be asked, can 
exhaust lap be employed at all, since the opening at B is al 
ready as small as admissible, and such lap would make it 
still less? This leads us to the consideration of the width 
of the éxhaust port of the cylinder, that is to say, of the 
port, E, in Fig. 47. We have in all our previous experi- 
ments made this port twice the width of the steam port, 
which is the proportion generally employed; and which pro- 
portion is ample, providing that the amount of steam lap is 
not more than three quarters that of the width of the steam 
port ; because, up to that amouni, the exhaust opening at B, 
in Fig. 54, will, at all parts of the stroke, be equal to that at 
A, in Fig. 54, while beyond that amount it will be, as shown, 
less than at A. 

The width of the cylinder exhaust port may be, if the 
valve have little or no steam lap, even less than twice the 
width of the steam port; for instance, the port, E (Fig. 47), 
has been in all our experiments one and three fourths of an 
inch wide, the steam ports being seven eighths of an inch 
wide; but the valve having no steam lap, the port, E, may 
be made one and one half inches wide only, in which case 
(the bridges and steam ports remaining unaltered in width) 
the valve would require to have a narrower exhaust port, 
and would hence be to that amount narrower in its total 
width, thus reducing the area of its back face, upon which 
the steam acts to press it to its seat, and hence reducing the 
friction upon its face and the power required to move it. 
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Finishing Microscopic Slides. 

The object and a moderate quantity of balsam are covered 
with thin glass in the usual way, and, if the object is small, 
held down with a spring clip to prevent displacement. The 
slide is then boiled either over a spirit lamp or, better still, 
over an ordinary microscopic lamp. Vapor of turpentine is 
freely given off, which, as the slide cools, contracts, drawing 
under the superfluous balsam, which should be kept round 
the glass cover with a needle. When cool, the balsam may 
be chipped off with a knife, and the slide finished in the 
usual way. The cover car never be displaced, as is too often 
the case where the slide is not boiled. A little practice will 
tell when the boiling has gone far enough, as, if continued 
too long, the bubbles formed during the process will not dis- 
appear, and the slide will be spoiled. 





In the article on balloons, page 64, current volume, in ist 
example: For 5,026°5 pounds, substitute 5,026°5 feet. Sec- 
tion (¢) of the rule: For buoyant effect, substitute square of 
the buoyant effect. Formula at end of article: 
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IMPROVED CAMP LOUNGE. 
Parties intending to camp out during next summer, hunt- 
ers, lumbermen, and, in brief, all who, either for pleasure or 
necessity, sleep in the open air, will find in the device here- 
with ilustrated a light, compact, and comfortable couch. It 
is composed of but few parts, which may be taken apart and 
folded into very small space, so as to be carried in a small 
valise, or in the hand, or evenin a deep overcoat pocket. The 
invention is simply a piece of canvas which, when stretched 
on a frame, presents the appearance represented in the en- 
graving. ‘There are two side sticks, A, which are jointed in 
the middle so as to be folded in small- 
er space, and two girths, B and C, 
which form the transverse vortions of 
the frame. Girth, B, forming the 
head, is straight, and into its extre- 
mities the shanks of the double fer- 
rules are screwed with right and left 
hand threads. The inner pair of fer- 
rales receive the ends of the side 
sticks. The shanks of the ferrules of 
girth, C, are arched so as to raise the 
hip of the person reclining a short 
distance above the ground. Said 
shanks are also provided with right 
and left hand screws, so that, by 
turning both girths, the width of the 
frame may be expanded at pleasure. 
In putting the couch together, the 
side sticks are inserted through the 
side hems, and the head girth through 
an additional head piece. The foot 
girth rests upon the ground. The 
girths are then turned to proper width 
and the canvas stretched tightly. In 
order to support the couch ata suita- 
dleincline, two sticks are inserted in 
the outer ferrules of the double fer- 
rules on girth, B, said ferrules being 
formed at right angles to those in which the side sticks are 
inserted. The holes shown in the girths are for the inser- 
tion of sticks in case levers are needed for turning the 
girths. A loose piece of canvas is provided, secured to the 
main portion, and which rests upon the ground beneath the 
lower portion of the body and feet of the occupant. The 
small compass and convenient shape into which the device 
can be folded, is shown on the left of the illustration .It is 
not absolutely necessary to carry any of the wooden portions 
of the couch, except the girths, B and C, as the side and sup- 
porting sticks may easily be cut from the forest when needed. 
The device is a substitute for the india rubber, woolen, 
and other blankets usually carried to spread upon the ground. 
t may also be pitched upon uneven ground, securing a com- 
fortable resting place; any desirable elevation of the head 
may be obtained by driving the sticks more or less into the 
soil. It, besides, furnishes a softer bed, and raises the body 
of the occupant above the surface, an advantage of great 
sanitary importance. 

Patented through the Scientific American Patent Agency, 
January 12, 1875. For further particulars address The Camp 
Lounge Company, Troy, N. Y., who will forward one to any 
address for $4. 
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IMPROVED GRATE BAR. 

We illustrate a novel grate bar, by Mr. C. Toope, of this 
city, and patented to him January 12, 1875. 
The inventor has had many years’ experience 
as a practical engineer and iron molder. In 
the present device he has utilized his expe- 
rience to prodace a bar which, while having 
the greatest amount of air surface, will still 
retain the necessary strength. The inven- 
tion, it is claimed, cannot be injured by con- 
traction or expansion. The lock on the sides, 
in the center of each bar, holds it securely 
in its place, and prevents it from falling in 
case the ends should be burned off. The 
lugs on its sides are about two inches apart, 
and intersect each other, These, together 
with the crossbars between the flanges, on 
the lower side, prevent the bar from warp- 
ing or twisting, and the flanges from wi- 
dening or contracting. The bar is further 
claimed to be light, durable, and to give a 
large area of air surface, and, from its pecu- 
liar construction, to save from 25 to 40 per 
cent in weight, according to size, as com- 
pared with other bars now in use. 

The inventor is extensively engaged in the 
foundery business, with ample facilities for 
manufacturing, and proposes to furnish 
these bars either by the pound or square 
foot, at the ordinary price of castings, and 
much below the price usually charged by middlemen. 

The eugravings represent, respectively, the upper side, 
Fig. 1, and the lower side, Fig. 2. For further particulars ad- 
dress Charles Toope & Vo,, Lexington Iron Foundery, 88th 
street, near Fourtk avenue, New York city. 








Causes of the Decay of Teeth. 

In a paper read before the American Dental Society of Eu- 
rope, Dr. George W. Field says: ‘‘ By analysis, healthy blood 
is found to contain a small percentage of inorganic matter, 
and we can but infer that it is there for a purpose, and that 
purpose the building up and supporting a perfect osseous 
system, ans that it is from this source alone that the teeth 


of their different parts. The blood, acting as medium to sup- 
ply these materials, cannot manufacture them, but must be 
supplied most generously, and the food taken into the sys- 
tem must be the base for supplies. Then it follows that the 


food richest in phosphates is what we need. In the prepa- 
ration of wheat flour the most valuable part is rejected—that 
which contains the very nutriment for the want of which we 
are losing our teeth. ‘The animals fare better than we. The 
Scotch oatmeal is still richer in phosphates than wheat, be 








the latter ever so properly prepared ; therefore, to substitute 





RN Ne 


vo 
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this for the fine wheat flour is what is essential if we wish to 
have such teeth as Nature designed we should. These are 
my convictions, and they are strengthened daily. 

I have had opportunity to examine the mouths of people of 
almost every nationality, and I have found none that could 
be compared with those from the north of Ireland and of 
Scotland. These people make use of oatmeal as a principal 
article of food. They tell me that it isan almost universal 
breakfast dish, in the form of porridge, with milk, especially 
for the young. In many families it is served in cake form 
for supper. This isa national dish. All partake of it, old 
and young; and it is with the latter, during the period when 
all the developmental forces are active, that the system thus 
nourished is the most benefited. These people not only have 
a good dental development, but they are strong and healthy, 
possessing a strength and vigor of constitution almost un 
known elsewhere. Acknowledge that Nature must find in 
the food the material out of which to build up a strong’and 
vigorous constitution: how can we expect to have teeth other 
than of the delicate, fragile sort, easily acted upon by the 
deleterious agents present in the mouth, if we persist in 
withholding the very elements required for their proper nour- 
ishment and development ? 

We all know that, during the period of growth and devel- 
opment, if there is an unusual deficiency of the bone-produc- 


can derive the materials essential to the proper development 


curious and striking results. He recognizes the fact that, 
out of 3,000 species of fishes, 52 are capable of producing 
sounds. Dr. Galton, in commenting upon the subject, adds 
that ‘‘ there is every reason to believe that the majority of 
the sounds produced by fishes are not casual utterances, but 
are truly voluntary ;” and he further states that, among such, 
‘‘ there is a most remarkable development of the organs of 
hearing, in all essential particulars correlative with the degree 
of perfection of the instrument.” 

M. Dufossé divides the phenomena into two classes, 
Under the first he places certain sounds which fishes emit 
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ing elements, if, because of a severe illness, there is a sus- 








TOOPE’S IMPROVED GRATE BAR. 


pension or a weakening of the assimilative power of the sys- 
tem, this temporary arrest of the developing process in 
growth leaves its ineffaceable mark, and nowhere so con- 
spicuously as upon the teeth. This being the case, is it un- 
reasonable to suppose that, given the ordinarily good health 
and activity of the developmental forces of children, and a 
generous supply of the proper bone food, we will have as a 
result a good dental development ?” 
—- + oo 
Finny Musicians, 

M. Dufossé has recently published a series of. admirable 

researches, in which acoustic phenomena and fishes have 





been fully systematized and classified, certainly with very 





when taken off the hook and pitched 
into a receptacle. These are evident- 
ly involuntary, and perhaps convul- 
sive; and among them may be men- 
tioned a croaking noise made by the 
tench, carp, loach, and other thick- 
lipped fish, when compelled suddenly 
to open the mouth. The sea horse also 
makes a peculiar, sharp sound, by 
means of a little bone loosely articu- 
lated to the gill covering. 

The second class includes expressive 
noises; and it is in this category that 
the novel and interesting portions of 
the discoveries are met. Subdividing 
his subject, M. Dufossé first refers to 
expressive sounds of a stridulous or 
harsh nature. -These are caused by 
friction of the pharyngeal bones in a 
species of mackerel. The noise is 
rough, short, and piercing; and both 
males and females are equally sono- 
rous, especially in the hottest part of 
summer. A somewhat similar sound, 
though more resembling a grinding 
of the teeth, is made by the sun fish, 
and is due to friction of hard promi- 
nences in the jaws, playing the part of 
intermaxillary teeth. 

Blowing sounds are included in the second subdivision, 
and are peculiar to the carp tribe. It appears that the fish 
has an air bladder, provided with a duct communicating with 
the gullet. Little valves in this duct can be opened or closed 
by the animal at pleasure, so as to control the escape of gases 
from the bladder, through which the blowing sound is pro- 
duced. 

The most important portion of the investigation is found 
in the second division of the second class, namely musical 
sounds. Their timbre is more or less sweet and soft, and 
never excites such sensations as are caused by grinding the 
teeth. They are subject also to an extraordinary degree of 
change, and their vibrations after being analyzed can be 
measured by appropriate instruments. They are generated 
by the air bladder, together with its muscles, the action of 
the latter being aided and intensified by the rest of the or- 
gans. The quality of the sounds is modified by the contrac- 
tion of other muscles. The maigre, a fish found in shoals 
off the French coast, is cited as the most striking instance. 
The sounds emitted are notable principally for their length, 
having a mean of 24 seconds, and for their monotonous uni- 
formity. The timbre varies very much, the most common 
being that of an ordinary reed organ or the reed of a clarion- 
net. Another timbre resembles that of the largest string of 
a violoncello, sometimes passing to that of a bowrdon organ 
pipe. Some sounds, are, however, less 
sweet, and may have some likeness to the 
tone of a hurdygurdy or rattle ; while others 
are clear and pure, resembling in their tim- 
bre those produced by a hautboy, harmo- 
nica, or accordeon. They have generally, 
however, a tendency to degenerate into a 
humming sound, either from an excess or 
from a want of intensity. M. Dufossé sug- 
gests that the song of the fabled sirens had 
its origin in the utterances of a shoal of 
maigres. 

In his review of these investigations, 
which we find in the Popular Science Re- 
view, Dr. Galton mentions numerous other 
instances of musical fishes. In the harbor 
of Bombay there isa fish, resembling the 
ordinary perch, which makes long drawn 
musical notes like the dying cadence of an 
eolian harp; and in Ceylon two mollusks 
are found, called “‘ creeping shells,” which 
evolve similar sounds. The magoora, a fish 
found in the lake at Colombo, makes a 
grunt when disturbed under water, and 
Darwin mentions a kind of silwrus, met 
with in the Panama river, which also pro- 
duces a grating noise, distinctly audible 
when the fish is submerged. 

Dr. Galton says, in concluding, that. ‘‘as the sounds 
generally excel in frequency and intensity at the breeding 
season, it will not be unreasonable to regard them—granting, 
as we do, that the chirp of the cricket and the croak of the 
frog is each in: its way an alluring serenade—as nuptial 
hymns, or, to use language ascribed to Plutarch, as ‘‘ deafen- 
ing epithalamia.” 





In plugging screw holes in finished work, giue only the 
edge of the plug; put no give in the hole. Pass a sponge of 
hot water over brad holes,and,when dry,sandpaper and paint. 
The putty: in the latter case, after the wood is swelled, will 
not meet the brad head. 
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REMARKABLE BIRDS. 

Our latest English advices report that many additions of 
interest and importance have recently been made to the 
zoological Society’s collection in Regent’s Park, London. 
Among these are some specimens of a bustard, which is 
common in the Cape settlement, South Africa, and is known 
scientifically as the eupodotus kori ; and we publish herewith 
an engraving of two of them, selected from the pages of 
The Field. 

Burchell, in his ‘‘ Travels in the Interior of South Africa,” 
gives an account of this bustard, which he found on the bor- 
ders of the Orange River. He says it is there known as the 
wilde paauw, or peacock, and is much esteemed for food, 
sometimes growing enormously fat, and increasing to a 
weight which a man can only carry with difficulty. In the 
Sichuana language, he tells us, the bird is called kori, from 
which its present scientific appellation has been derived. 

In the Cape Colony, where it is migratory, arriving from 
the interior in greater or lesser numbers according to the 
drought, it is called the gom paaww, and is pretty generally 
distributed in the open plains dotted with mimosa jungle in 
the northern and eastern parts of the colony. Itis a noble 
bird, and, when seen stalking about in its proper haunts, says 
Mr. E. L. Layard, ‘‘ affords a sight to a hunter’s eye never to 
be forgotten.” 

Andersson states that the kori bustard is found throughout 
the year in Damaraland and Great Namaqua Land, and is 
common as far as Ondonga; but is partially migratory. 
He never saw one weighing more than thirty pounds; but 
was assured on good authority that, in some parts of the Free 
States and the Transvaal districts, individuals are sometimes 
shot weighing from sixty to seventy pounds. This state- 
ment, however, must be accepted with reservation. The 
spread of wingsis8 feet 4inches. Its flight is heavy, but never- 
theless rapid, and at night, says Anderson, when changing 
its feeding ground, it may be seen flying at a great hight. 
It feeds on insects and berries, and is very partial to the 
sweet gummy exudations of the low mimosa thorn, so abun- 
dant in Damaraland. This, no doubt, is the origin of its 
Cape name, ‘‘gom paauw,” although Andersson, who refers 
to this propensity, does not give the local name for the bird ; 
while Mr. Layard, who mentions the name in his “‘ Birds of 
South Africa,” says nothing about the bird feeding on gum. 
He states, however, that it is never found far from the mi- 
mosa jungle that skirts the rivers. 

In addition to the food above mentioned, the kori will eat 
reptiles, and can swallow a lizard or snake of considerable 
size. A female bird of this species, which was shot by Mr. 
Layard and a friend, disgorged the largest chamelecn they 
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had ever seen, and the crop contained in addition a mass of 
small snakes and locusts. 

The three smaller figures in the background, in the act of 
“* showing off,” are Australian bustards, of which remarkable 
species we published illustrations and descriptions on page 
162, volume XXVIII. Mr. Bartlett, the superintendent of 
the Zéological Gardens, has reason to believe that this cu- 
rious display, which takes place in the pairing season, is 
different with each species. 





Diphtheria. 

Dr. George Johnson, senior physician to King’s College 
Hospital, England, gives an interesting paper in the London 
Lancet on this subject, from which we derive the following: 

‘*T propose in the present communication to discuss some 
important practical questions relating to the etiology, the 
pathology, and the treatment of diphtheria. 

There are practitioners who, believing that diphtheria is 
a specific contagious disease, maintain that defective drain- 
age and filth have little or no influence in its causation, 
while others, denying its contagiousness, assert that its ori- 
gin and spread may always be explained by its insanitary 
conditions. I believe that both classes of negationists are in 
error. I have no doubt that the disease, though not highly 
contagious, is communicable from the sick to the healthy, 
and I have as little doubt that it is often caused by filthy 
emanations from sewers and cesspools, and this, too, when it 
is in the highest degree improbable that any specific poison 
can have been introduced from without into the decomposing 
stuff that has excited the disease. In proof of the conta- 
giousness of diphtheria, the following, amongst a multitude 
of similar cases, may be set forth : 

M. Valleix, a colleague of Trousseau, while examining the 
throat of a patient, received into his mouth a small quantity 
of saliva spurted out by the patient in coughing. Next day, 
on one of his tonsils there was a pellicular deposit, and some 
hours later both tonsils of the uvula were covered by false 
membrane; the disease made rapid progress, and in forty- 
eight hours he died. Another of Trousseau’s provincial col- 
leagues was performing tracheotomy in a case of diphtheritic 
croup, when he applied his mouth to the wound to suck 
blood from the trachea. He thus inoculated himself, and 
died in forty-eight hours. [Several other similar examples 
are then cited, also cases where the disease was apparently 
communicated to persons visiting or living in the apartments 
of the diphtheria patient. ] 

I believe that all the cases which I have cited are examples 
of the diphtheritic infection being conveyed either through 
the air or more directly by the actual contact of the morbid 
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secretions with the tissues of the recipient. To oppose 
to positive evidence of this kind such negative statements 
as that, in numberless instances, medical attendants and 
nurses have come into close. contact with diphtheritic 
patients, without taking the disease, appears to me a 
vain and frivolous objection. Diphtheria is not a highly 
contagious disease. In the scale of infectiousness it stands 
far below scarlet fever, for instance, and there is reason to 
believe that the susceptibility to disease differs almost infin. 
itely in different persons; but a medical attendant who en- 
tirely ignores the contagiousness of the malady is likely to 
neglect reasonable and necessary precautions to protect him- 
self and others from the risk of infection. 

When a case of diphtheria occurs in a house without evi- 
dence of importation from without, still more when several 
cases occur together or in quick succession, there will be 
good reason to suspect that sewers, cesspools, or contamina- 
ted water may be the source of the disease. My belief is that, 
in a very large proportion of cases, there is as close a relation 
between diphtheria and insanitary conditions as exists be- 
tween typhoid fever and similar insanitary conditions; and 
I scarcely need say that, if this be so, the general recognition 
of the fact is of the greatest importance with reference to 
the adoption of preventive measures. There is reason to 
believe that much more harm would result from ignorance of 
the filth origin of diphtheria than from practically ignoring 
its infectiousness. 

Many instances have come to my knowledge in which 
fetid fecal emanations have appeared to be the direct cause 
of diphtheria. 

One case was of a family consisting of a lady, her husband, 
four children, and three servants. The house is drained in- 
to a cesspool about twenty yards distant. The accumulation 
of many months was emptied one day while the wind was 
blowing towards the house from the cesspool, and a very 
offensive smell reached the house. Three days afterwards 
all the four children became feverish and complained of sore 
throat ; the tonsils were seen to be inflamed and covered with 
yellowish white patches. In a few days two of the servants 
were attacked, one rather severely, and, lastly, the lady. 
Her tonsils were inflamed and covered by false membrane. 
The only member of the family who escaped was the hus- 
band, who was away from home all day, and one servant.’ 

In another case the family consisted of the father and 
mother, seven children, and three servants. ‘Ongoing up 
the garden to the house, my nose was assailed by a horrible 
stink, and, seeing some men at work close tothe house, I 
stopped to see what they were doing. I found that they had 


ripped open a drain running in front of the house within ten 













Ds 
re 


104 




















yards of it, and they had opened a cesspool into which the 
drain flowed. 1 found the mother, five of the children, and 
two of the servants suffering from sore throat.’ Mr. Bateman 
says:—‘I am at the present time (January, 1874) attending 
at another house where a young lady and the parlor maid 
are suffering from severe sore throat with the usual patches. 
A cesspool had been opened a few days before quite close to 
the house. I feel quite certain that all these cases were 
caused by the sewage filth, and in particular by that portion 
of it which, floating in the atmosphere, was respired by the 
persons affected Many other cases were cited. 

It appears to me to be a matter of almost absolute certainty 

that the foul cesspool was the primary source of all these 
cases. 
My friend Mr. Salter, of Tolleshunt D’Arcy, in Essex, 
who has had a large experience of diphtheria, writes to me 
that he has ‘had unquestionably a great many cases of 
diphtheria whose origin can be distinctly traced to sewage 
poison, either gaseous or liquid,’ and he gives me some par- 
ticulars of an outbreak in one family, four children and a 
nurse having been attacked in quick succession, which he 
attributes to the percolation of sewage into the well which 
supplied the family with water. 

I look upon the occurrence of an indigenous case of diph- 
theria in a house as an indication of the necessity for a most 
rigid inquiry into the condition of the drainage and the 
water supply. At the beginning of the present year, a gen- 
tleman living in one of the best houses in Queen’s Gate 
asked me to see his butler, whom I found suffering from a 
severe attack of diphtheria. The basement of the house 
looked the perfection of cleanliness, but I advised that a 
sanitary engineer should be called in to inspect the premises. 
The result was the discovery of an untrapped sink pipe near 
the butler’s sleeping room. 

It is notorious that, in the houses of some of the most ex- 
alted and wealthy, and in open country districts, the sanitary 
defects which originate such diseases as diphtheria and ty- 
phoid fever are almost as common as in the meanest cottages 
and in the most crowded cities; but it is obvious that over- 
crowding in the small rooms and cottages inhabited by the 
lower classes must greatly increase the danger arising from 
other insanitary conditions. 

In opposition to the doctrine which I am now advocating, 
it is sometimes stated with perfect truth that diphtheria 
never visits some houses which are dirty within and without, 
and which are surrounded by every form of abominable. 
filth. The reply to this is that no one believes that any and 
every kind of foul emanation from decomposing organic 
matter will suffice to cause diphtheria. As every black 
powder containing charcoal is not the explosive compound 
which we cali gunpowder, so every fetid gas escaping from 
a drain or a cesssool is not laden with the perilous stuff 
which will excite diphtheria. We believe that a combina- 
tion of conditions, local and atmospheric, is required to geni- 
erate or develop the morbid poison, and the absence of any 
one of these nay prevent its formation.” 

In view of the great prevalence of this disease at the pres- 
ent time in New York city, and the extensive mortality 
therefrom resulting, we would again call the attention of 
our Board of Health to the importance of issuing an order, 
without further delay, requiring all house owners to make a 
pipe connection from the house drain to the kitchen chimney. 
As we have heretofore shown, by this simple expedient, cost- 
ing probabl; not more than ten dollars for each house, the 
sewage gas will then escape up chimney, and not find its 
way into the apartments of the building, to poison the at- 
mosphere, and generate diphtheria, typhus, and other malig- 
nent diseases among the occupants. It is well known that 
the ordinary pipe traps do not prevent, except in part, the 
backing up of the foul sewage gases. The only effectual 
remedy is an open escape pipe into the chimney. If the es- 
cape pipe connects with the kitchen chimney, which is all 
the time, winter and summer, kept warm by a fire, there 
will always be an attending column of air to assist in carry- 
ing off the sewage gases, and, to some extent, render them 
innocuous. 

Water. 

The sixth and conclading lecture of the course on chem- 
istry by Dr. Frankland, ¥F.R.S., to working men in connec- 
tion with the Royal School of Mines, was delivered lately. 
Subject: Water. 

The lecturer said: People usually imagine that they know 
all about water perfectly well, but, in truth, we are very far 
from knowing all about it; a whole course of léctures would 
not be sufficient to go through all the known properties of 
water. We will look at a few of its principal qualities: 
First, as to its color; doubtless you would say, if asked, that 
water is colorless, and so it appears to be when you look 
only at a thin stratum; but looked at in a stratum of suffi- 
cient depth, it will be seen that water has its own peculiar 
color—a bluish green tint. This we show by passing a ray 
of white light from the electrical lamp through a horizon- 
ta) tube, which is 15 feet long and half filled with pure 
water from the laboratory, and you see the light, passing 
through the air in the top of the tube on to the screen, is 
white ; that through the water has a bluish green tint. This 
layer corresponds to a reservoir 7} feet deep, and a stratum 
of pure water of tha: depth would give this color. 

Another quality of water is its comparative iacompressi- 
bility; it was doubted for a very long time whether it was 
compressible at all,.and the celebrated Florence experiment 
did not settle the question; but it has been shown that it is 
slightly compressible, that, for one additional atmosphere, 
1,000,000 volumes of water are compressed to the extent of 
51°3 volumes. 
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Again, the specific heat of water is greater than that of 
any other substance we know ; that is to say, a certain weight 
of water coniains more heat than an equal weight of any 
other substance; and this greatly influences the climate of 
islands and countries lying near the sea. Thus, in the hot 
summer months, when the land gets strongly heated, the 
water absorbs the rays of the sun, but its temperature rises 
much more slowly, and thus it moderates the heat of the 
land; whereas in winter the reverse takes place: the land 
parts with its heat readily and becomes cold, while the water 
gives out a much greater quantity of heat in falling through 
a similar number of degrees. For this reason the climates 
of islands are more uniform, and subject to less extremes 
than those of inland countries. The heat given out by 1 Ib. 
of water in cooling 1° would raise 1 Ib. of air 4°; or 1 cubic 
inch of water in losing 1° of heat warms 3,076 cubic inches 
of air 4°. On this account, too, our east winds, blowing over 
large surfaces of Jand which has but low specific heat, are so 
much colder than our west winds which come to us over 
water. Water, too, has a high latent heat, and this, too, 
has an important bearing in the condition of water as it 
exists in Nature. Thus, 8 cubic feet of water at the tem- 
perature of 32° Fah. gives out, when it becomes converted 
into ice, a quantity of heat equal to that given out by the 
burning of a bushel of coal. 

Further, water expands on freezing, and the coating of ice 
thus formed on the surface has a tendency to prevent large 
masses of water from being entirely frozen. Sometimes we 
hear of ground ice, or ice formed on the beds of rivers; 
and the lecturer, who was in Switzerland last winter, noticed 
that in all the rivers there this ground ice was formed. 
It admitted of a very simple explanation. Owing to the 
curious property of this maximum density of water, in still 
water the ice will be formed on the surface, as before ex- 
plained; but in these Alpine streams the whole mass of 
water is kept agitated and mixed up, and consequently keeps 
throughout of a uniform temperature. Thus we may have 
the whole body of water uniformly cooled down to 32° Fah., 
and ice will then form as readily at the bottom as at the top; 
in fact, more readily, for it is easily proved that ice forms 
(and the same is the case with other liquids as well as water, 
in crystalizing) most readily in contact with rough surfaces, 
and therefore forms first in contact with the stones on the 
bed of the river; and when once formed there it goes on in- 
creasing. If water be perfectly still, it may be cooled down 
several degrees below 32° Fah. without freezing ; and people 
have sometimes been surprised to find the water in the jugs 
in their rooms in a morning, which was quite liquid when 
they took up the jug, freeze as they attempted to pour it 
out. Being perfectly quiescent, it had cooled below 82° 
without freezing, but froze as soon as it was moved. 

One of the properties of water most useful to chemists is 
the power it has of dissolving a great many substances; and 
this is of great commercial value, since such gases as hydro- 
chloric acid gas and ammonia gas can be dissolved, and the 
solution become marketable articles. At 59° Fah., and under 
29-921 inches pressure, 1 volume of water will dissclve 780 
volumes of ammonia gas, or 450 volumes of hydrochloric acid 
gas. With regard to solids, it is found that, as a rule, they 
are more soluble in hot than in cold water (common salt is 
equally soluble at all temperatures). Hence, if water at a 
high temperature be saturated with them, as it cools they 
will be deposited, and it is found that they assume in depo- 
sition definite geometrical forms; these are called crystals. 
(Beautiful crystalization effects were then shown on the 
screen by means of the electric lamp and solar microscope, 
the crystalization of red prussiate of potash being exceed- 
ingly beautiful and interesting.) 

LONDON WATER. 

The above remarks apply to pure water, but we never 
meet with pure water in Nature: all natural waters contain 
more or less dissolved matter; the difference is only one of 
degree. We may divide the water we meet with around us 
into (1) drinkable or potable water ; (2) mineral water ; (3) pol- 
luted water, so fouled, by the drainage of towns or the refuse 
of manufactories, that it is no longer fit for domestic use. 
As the result of researches and observations carried on dur- 
ing the last fifteen or twenty years, it has been asserted that 
water is one of the most ready means of transmission of germs 
of epidemic diseases, for example, water contaminated with 
the excrementitious matter of persons infected with those 
diseases. Many people will not believe the thing to be true, 
because the idea is so horrible ; but it is nevertheless the case. 
People in large towns are constantly in the habit of drinking 
water which is contaminated with their own excrementitious 
matters, and in this way such diseases as typhoid fever and 
cholera are spread. I could give instance after instance of 
this. The presence of these matters in water is not so easy 
to detect as you might think; and unfortunately, the waters 
so contaminated taste somewhat better than the pure waters, 
and people often prefer them, being unaware of the cause of 
their preference There are means for testing the purity or 
impurity of your water I will mention one or two simple 
ones: Get a solution of nitrate of silver or lunar caustic (buy 
the crystals at the chemist’s, and dissolve them in distilled or 
rain water). Here are three specimens of water, to each of 
which I will add a ‘ew drops of this solution of nitrate of 
silver The first is distilled water, and you see it remains 
perfectly clear. The second is the ordinary Thames water 
supplied by the Grand Junction Company to this building; 
here we have a moderately large white precipitate, The 
third specimen I have obtained from a notorious pump in 
Bloomsbury square, and you see what a copious precipitate 
we get from that ; it becomes as white as milk. If, then, the 
nitrate of silver gives a very copious precipitate (it will usu. 





ally give some precipitate; but say if it is more than that 
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Thames water gave) beware of drinking the water. It may 
be fit to drink, but the probability is that it is contaminated 
with those noxious matters. There is no wonder that our 
third specimen gave such a precipitate (and all the shallow 
wells of London are as bad), for the water in them is nothing 
more than the soakage from the cesspools and similar places 
in the neighborhood. And yet people in the neighborhood 
constantly drink it, and often prefer it to that supplied by 
the companies, especially in summer, when it is cooler than 
the vapid warm water from the taps. Some parts of London 
are supplied with water from deep wells sunk into the chalk. 
Now, if you subject that water to the next test I will men- 
tion, you will see its superiority. Take a tumblerful of 
water, let a beam of sunlight from a slit in a shutter pass 
through it, and observe the path of the light in the water, 
Here we have two specimens of water; the first from the 
pipes of this building, that is, Thames water, the other 
the deep well water. On sending a beam from the electric 
lamp through both of them, we see at once that the path of 
the beam in the first reveals itself as a broad and very marked 
band of light, while in the second the path of the beam is 
almost invisible. That is to say, there is nothing like so 
much suspended matter in the latter specimen as in the for- 
mer, although the Thames water is as clear as sand filters 
can filter it; but there is no filter so efficient as the soaking 
through several hundred feet of chalk. 


Henry Highton. 

Rev. Henry Highton, a gentleman long and well known in 
scientific, telegraphic, and scholastic circles, died recently 
in England. As a scientific man he is associated with vari- 
ous discoveries in connection with electrical telegraphy, for 
which he more than once received a medal from the Society 
of Arts. He took out his first patent as early as July, 1844, 
for a telegraph worked by static electricity and a chemical 
recorder. In 1846 he invented his well known gold leaf tele 

graph, which, however,was never practically used. A small 
strip of gold leaf inserted in a glass tube was made to form 
part of the line circuit, and it was placed between the poles 
of a large permanent magnet. Whenever the line currents 
passed through the gold leaf, it was instantly moved to the 
right or left, according to the direction of the current. Its 
delicacy is so great that efforts have been recently made to 
introduce it upon our long cable circuits. In 1848 he took 
out a patent, with his brother Edward, for a new form of 
needle telegraph, and various other modifications; and in 
1850 the British Electric Telegraph Company was formed 
for the express purpose of working and bringing into more 
general use the inventions of Messrs. H. and E. Highton. He 
recently (1872-8) introduced a new form of battery, and has 
been engaged in perfecting a mode of working long subma- 
rine cables by means of his gold leaf receiver, and a new 
electromagnetic induction apparatus,by which the sensitive- 
ness of telegraph instruments is considerably increased. Ho 
also, some years ago, invented and perfected a new kind of 
artificial stone, now largely used for paving and building 


purposes. Pia 


Stoppage of Carriers in Pneumatic Tubes, 

Although this accident is exceedingly rare, yet the possi- 
bility of its happening at all necessitates the discovery ofa 
ready means for localizing the position of the arrested carrier. 
The method hitherto employed has not given good results. 
It is to apply to the mouth of the pneumatic tube a recepta- 
cle full of compressed air of a known pressure, which is al- 
lowed to enter the tube. The resultant pressure in the re- 
ceptacle and the tube,as far as the arrested carrier, furnishes 
datum to estimate the carrier’s distance. The distances so 
measured have not been approximately correct. M. Ch. 
Bontemps adopts another method, based on the law of the 
propagation of sound waves in pipes. He fits to the mouth 
of the pneumatic tube a kind of drum, an instrument fur- 
nished with an elastic membrane whose inflations or depres- 
sions are automatically registered upon a revolving cylinder 
A diapason likewise traces, upon the same cylinder, seconds 
and fractions of a second. The under part of the membrane 
is set in motion by an explosion, say that of a pistol. The 
blow raises the membrane, and its upward motion is at once 
registered. The wavespeeds onwards along the tube with a 
speed of 363 yards a second, and strikes against the ob- 
stacle; thence itis reflected back to the membrane, and a 
second motion is registered. It now only remains to calcu- 
late the exact time between the two registers, representing 
twice the time the wave takes totraverse the distance from 
the tube’s mouth to the obstacle. This arrangement is said 
to be so exact that the possible error does not exceed 2 me- 
ters, or 64 feet. 








Cheap Telegraphy. 

Competition is the life of business ; and where that business 
is conducted by people of experience and ability, the public 
are the gainers. 

The Atlantic and PacifieTelegraph Company now loom up 
as competitors with the Western Union Telegraph Company. 
General Eckert, an experienced telegrapher and manager, 
long connected with the Western Union, has taken the 
presidency of the Atlantic and Pacific. A lively competition 
is expected, and telegraphing, in some directions at least, is 
likely to be done at reduced prices. 








Dn. Demanquay, of the Hospice Dubois, recently removed 
a lipoma weighing 3,200 grammes, about 7 Ibs., from the 
shoulder of a woman aged seventy-three. The tumor had 
been twenty years in existence, and the old woman used to 
wear it in a bag, and carry it on her shoulders as a soldier 
his knapsack. The operation was perfectly successful, and 





the patient is doing well. 
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DECISIONS OF THE COURTS. 





united States Circuit Court,---Eastern District of 
Michigan. 





RUBBER DENTAL PLATE PATENT.—THE GOODYEAR DENTAL VULCANITE 
COMPANY ét al. 08. GFORGE WILLIS. 


1 in equity filed it the defendant, a dentist, for infringe- 

This wa0 tsued Je Nera patent No. 1,904, granted to The Dental Vuleanite 

menany, assignee of John A. Cum , for ‘* Improvement in Artificial 

Company, Paiaies.’’ ‘The claim in the patent is for ‘* the plate of hard rub- 

Sor yulcanite, or ite, equivalent, for holding artificial teeth, or teeth and 
escr’ - 


y his caveat May 14, 1852. Applied for a patent April 12, 1855. 
his application wasreje May 19, 1855, aud again rejected August Id, 1855, 
d rejected by the joner of Patents February 6, . Int 
an otion was made before the Ree for a rehearing, or for an Wr 
* mi Board of Examiners, which motion was denied. On March 20, a 
10 vewed application was filed. On ’ , the Patent Office wrote to 
rene mings acknowledging that injustice had been done in the former rejec- 
tion and the patent was ay a emewes, and | issued on guns i, =. 

M vidence that ten show poverty on the 0 ¢ inventor 
There was € A 


by him to raise money to prosecute his a ion during these 
andsae. The invention went into public use about 1859. 


EMMONS, J.: 








nary circumstances the condition of judicial opinion in reference to 
atte polis involved in the record would render unnecessary thelr discus- 
sion upon principle ; and in a case where such rulings have been so numerous, 
i upon the points, and so elaborate in argument, it is unusual to 
f merally, as settling the points inissue. Such 
however, is the exceptional feeling and excitement existing in the minds ot 
the numerous defendants in suits brought on this patent in this and odictning 
districts, resulting, we believe, from the want of now! on their part o 
the real history of previous litigations, and the c r and number of 
opinions which have been y pronounced, that it is deemed a duty by my 
brethren and myself to reproduce that which we are well aware is al y fa- 
miliar to the bench and bar. * We think the learned 1 for the defendant 
gnuch underrated the effect which it is our duty to give to judgments pro- 
nounced by co- ae courts, where precisely the same points are brought 
ion before us. 
ae following decisions, noticed, we think, in the order in which they 
were made, every one of them upon records precisely like that before us, 
or less favorable to the complainants, decide (most of them with much full- 
ness of argument) every point ney to authorize a decree for complain- 
ants. In 3 Fisher, 87, ntal Vulcanite © 
tice Clifford, in 1868, the bill was filed to restrain an infringement of the pat- 
ent now before us. The defendant there, as here, insisted that the patent 
was invalid because it did not embrace that which was the subject of a patent. 
That if it did, it was void for want of novelty, and that Cumm was not 
the inventor. That if he invented he abandoned it. That there was a for- 
feiture of his rights, if any he had, under the statute, because he suffered it 
to go into use more than two years before he applied for his patent. That 
the reissue was void, because not warranted by the original patent. The 
cause was argued by counsel as eminent as any in the nation. Justice Clif- 
ford, after taking pace time for deliberatiop, in a painstaking ju ent, 
overruled every objection taken by the defense. Goodyear Dental Vulcanite 
Company vs. Gardner was a similar case before the learned Justice, in 1968, 
and the same defense, among others, was oaoneeely taken. The applica- 
tion for a preliminary injunction was argued by B. F. Curtis and Causten 
Browne, for complainants, and B. F. Thursten and 8. D. Lawand John A. 
Foster for defendants. Itis seldom that more professional ability is wy 
to the discussion of a similar application. Justice Clifferd again, in his 
judgment, sustained the patent and overruled all the objections to it. (See 
pamph. rep. of case.) scase was subsequently brought to final heari 
on pleadings and proofs, and in 4 Fisher, will be found the opinion o 
Justice Clifford rendered in favor of complainants after much deliberation, 
leave having been expressly given the respondents to e the questions 
of law and fact presented in the Wetherbee case. We will note, in connec- 
tion with this case inthe Supreme Court, the imputations cast upon it by 
the defense, observing here only that there is no accusation of ppropriety 
in the case, before or at the time of the motion for interlocutory injunction. 
In5 Patent Office Gazette, p, 585, Goodyear Dental Vulcanite Company rs. 
Smith, the same defenses were in evidence as in the case now ore us, the 
records being identical, with the exception of a small amount of additional 
testimony on the part of the defense in this case, of so little importance 
that it was not noticed at the bar by either side. 

The cause was argued at great length by able counsel before Ju Shep- 
ley, who rendered an elaborate judgment in favor of complainants. In 6 Pat- 
ent Office Gazette, p. 154, year Dental Vulcanite Company vs. Root, the 
same questions were presented to Justice Hunt, sitting in the northern dis- 
trict of New York, who, after argument,again sustained the wm Subse- 

uently, in suits by the same complainants against Charles 8. Stockton and 

rank A.‘Cummi , argument was had by the same counsel on the same 

record asin the Smith case, before Judge Nixon, in the districtof New Jer- 

ey, who again sustained the patent at September term, 1874. A decree in 

7 against William H. Gates was granted at October 

term, 1874, on the same record as fa the Smith case, before Judges McKennan 
nd Cadwalader, in the eastern district of Pennsylvania. 

The case of year Dental Vulcanite Conipany vs. Gardner, anée, was 

agpoties tothe Supreme Court, and every ruli mooeneary, for the’ support 
0 » 





the judgment in the court below affirmed b t tribu' The effect of 
be judgment, as an authority here, is earnestly assailed, because the court, 
efore t 


e opinion was actually delivered, —_ judgment had been ren- 
dered, dismissed the appeal. e do not see, in the reasons for this dismis- 
sal, anything which decreases the obligation on our part to follow the rule of 
law necessarily involved in the Judgment. * 

This series of decisions, without one in conflict with them, presents con- 
ditions in which it is our undoubted Cute to apply the principle which makes 
the judgments of co-ordinate courts obligatory where they have been upon 

he same points and the same subject matter. 

As we have already intimated, ordinarily we should terminate our consid- 
eration of this case here. matter so often and so authoritatively decided 
would not be discussed, upon principle, did we not believe that a brief re- 
ene why the reasons upon which these adjudications rest would be locally 

eneficial . 

Various reasons are then set forth concluding as follows: 

To negative the idea that Cummings, by his delay in the prosecution of his 
claim, intended to abandon it the complainants have put into the record 
voluminous proofs showing a continuous and persistent assertion of his right 
and intention to maintain it. The testimony shows numerous and fruitless 
attempts to procure assistance to defray the expenses of his saptcetien by 
offering shares of the patent, if obtained, and otherwise, and in the latter 
periods of his delay such a degree of ill health, poverty, and general depres- 
sion on his part, as shows good reason why he did not prosecute more r- 
ously his application. The facts do not warrant, nor was the argument 
provsed. that there was fatal delay prior to 1859. At that time, Cammings 

become insolvent, and his health seriously im by chronic diseases, 
which ultimately terminated his life. The testimony leaves no room for 
doubt that after this period he wholly ceased to any considerable 
of the support of his family. His wife’s small se te ye was first 
mortgaged and then sold,to procure what is proved to be the small and some- 
times too peony expenditure upon which they lived. The praiseworthy ef- 
forts of his wife as the keeper of a ing house, the by of her few 
personal ornaments, and her general care and cmgert ofa diseased and dis- 
pirited husband, presenta picture as affecting as {tis demonstrative of Cum- 
ming 8 inability, from sheer poverty, to prosecute his sepeeetien. The only 
diligence of which, in his physical and pecuniary condition, he was capable, 
he manifested by such a constant reiteration of his rights as showed that the 
idea, in the words of some of the witnesses, “had taken complete posses- 
sion of his mind,’’ and incapacitated him for all other business. His offer of 
Portions of the future patent were uently repeated iy the whole 
ported till 1854, when, after its me use by the profession had demonstrated 
ts utility, for the first time his proposit on was acce ,.the means ob- 
tained, and the ) ponent, rowers. is history and condition faring Gee en- 
we ame cane 1 the idea — -d oeawe bo oy ~ ———. — me 

C nce 0: 2 commary intention, sp: m the fact t he 
make the last application, fs not overcome by the evidence aliunde, but is 
Proven to be consonant with the real intention of the inventor. 

There is one most remarkable feature in several of the discussions of this 
~~ ject before other tribunals, and which with great emphasis presented 

tself to this. We do not refer to it tocensure counsel in the present cause, 
- those of equal eminence have elsewhere, in the presence of excited de- 
rendante, made similar denunciations. t Goodyear should have a patent 
~ 4 Vulcanite, and compel dentists to pay a royalty for using ic, and that Cum- 
mings should procure a patent fora dental plate made of that 
and compel them also to pay a tribute for its use, is treated 
parte and anatrociousfraud. The accident that su u 
ged the present patent in the same hands which held that of Goodyear, 
presente to the unprofessional mind, unacquainted with the wholly distinct 
ov racter of the two rights, plausible grounds for this unfounded criticism. 
has tee ae of the strong feeling and th 
wholly unjustifiable 
It is but the simple 
ploys the invention of a prior one. In such nstances, it must be true that he 
po -- wate the manufacture or article which involves both must pay a royalty 
el Ay ten te oe 7 * invention Fee Ray ge _ oo any one 
nO: ear, nor Co’ tter make these dental 
lates with his material without the consent of Cumm 


hen Goodyear’s patent one he and his associates ust as much right 
- become the assignees of Cummings as ear other citizen, The pro 
ce 


eficial A we pe. oaly py | k 

's to the legal profession and to those d in this species of property. an 

Impolitic and much-to-be- impression has en created fn the minds 
1 


pt the dental profession, that they have been wronged and actually oppressed 
a An has bee: ,termed ‘* the m marriage or illicit counserion of 
tion that t ts It would seem e it to require additional illustra- 
yt ~ are under fhis patent, and the obt ations of those who use 
Goodyear once had a patent for vulcanite bas new expired. Jts 4. ‘s 


free alike to the dentists thes: 
pei pays neither more on lees than su 

which e oe ordinary clay. th: * invention alone 
apa oe ~ which they purchase or not, as they please, being free to 
his inventing,” out any royalty whatever, for any Purpose not involving 


Our purpose in thus refe 
deci rring toa few of the reasons which induce us to 
the —_— case in favor of the complainants upon principle, irrespective of 


ants having te cations, has been to suggest to the numerous other defend- 





repeated arguments before co-ordinate cure. "Weds not th nt the 
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effective there without a violation of the well-established and necessary prin- 
ciple to which we referred in the outset, which renders authoritative upon us 
the long list of ons elsewhere . 


for complainants. 
An @ ons treme this decision has been taken to the Supreme Court of the 


Uni 8. 
in F. Lee, for complainants. 
n F. Follett and Catvin B Burt, for defendant. 


Becent American aud foreign Vatents, 


Improved Violin. 

Josiah H. Payne, Garner, Miss.—This is a violin provided with 
string-fastening devices at the base of the neck and openings cor- 
responding therewith through the top and bottom of the rim, for 
the passage of the strings. By this arrangement, the tail piece or 
apron, to which the ends of the strings have heretofore been at- 
tached, is dispensed with, and the tone of the instrument is greatly 
improved. 

Improved Device for Protecting Horses’ Tails. 

Frankim E. Howard, Geneseo, N. Y.—This invention consists in 
a bag formed of leather, cloth, or other material impervious to mud, 
the same being slitted to form lapping edges, and adapt it to be 
readily applied or removed from the tail, a useful device at this sea- 
son of the year. It saves much time to the coachman, and preserves 
the hair of the tail. 

Improved Boiler Tube Expander. 

William 8. Sharpneck, Onawa City, lowa.—This invention consists 
in an expander adapted to all sized tubes made in longitudinal sec- 
tions, the outer surface of which is turned to various diameters dis- 
tinct from each other, each gradation being provided with a collar 
for forming the bead inside the head of the boiler. 

Improved Stove Pipe Elbow. 

Samuel Smith, Brooklyn, E. D., N. Y.—This invention consists in 
holding the connected parts of an elbow pipe together by straps, 
forming a part of and extending from one and riveted to the other. 

Improved Plow. 

Thomas Canty, Kaufman, Tex.—Several deep notches are cut in 
the upper edge of the share, and to tongues thus formed curved 
parallel and fiat strips are attached. Thus said plates form continu- 
ations of the share, over which the soil glides with a minimum 
amount of friction. The means of supporting the rear ends of the 
strips is a brace having arms. Thus all the mold board strips are 
supported and held rigidly in position, so as to resist lateral and 
downward pressure. 

Improved Railway Switch. 

John D. Murchison and William T. Haney, Taylorsville, Ga.—This 
invention consists of pivoted switch rails, which are set by a longi- 
tudinal crank rod connected therewith, and by pivoted lever rods 
and elbow levers, operated by curved upright levers at both sides, 
and at suitable distances from each end of the switch rails, to be 
struck by a laterally adjustable bar at the head block of the loco- 
motive. 











Improved Locomotives and Cars. 

Henry Handyside, London, England.—This invention relates to 
certain peculiar construction and arrangements of locomotive en- 
gines and apparatus to be applied thereto, and to the carriages or 
wagons of a train, whereby the safe and easy ascent of trains up 
steep inclines is accomplished, and their passage round sharp curves 
is facilitated. The locomotive engine is coupled to the train or other 
load to be hauled up an incline, by a rope or chain, which is wound 
on a drum mounted in the framing of the engine. The axis or shaft 
of this works horizontally in bearings in the main framing. and is 
driven or rotated direct or by gearing, as found most convenient, 
from a separate pair of cylinders, distinct from the usual cylinders 
which drive the locomotive in ordinary cases. These separate cylin- 
ders may be secured to any convenient part of the locomotive and they 
transmit a rotary motion to the shaft of the hauling drum by con- 
necting rods coupled to cranks secured to the endsof the hauling drum 
shaft, or coupled to the shaft of separate or intermediate gearing. 
The drum or windlass barrel is loose upon its shaft, and is coupled 
therewith, when required for hauling purposes, by means of a slid- 
ing clutch, provided with projections or teeth, by preference 
inclined or beveled off at the back, which teeth engage into cor- 
responding holes or recesses in the end of the drum. A clutch lever 
is provided for throwing the hauling drum into or out of action, as 
required. On arriving at the foot of a steep incline, the engineer 
will release the hauling drum on the engine, and will, without stop- 
ping the engine, run it up the grade to any desired distance. On 
stopping the engine, struts immediately come into action and main- 
tain the engine firmly in its place. The hauling drum is now started 
by throwing the clutch into gear therewith (the rope or chain hay- 
ing been paid out as the engine ascended’, and the entire train, or 
any part of the train, ishauled up by the sole power of the cylinders 
which work the winding drum. The struts on the train act to prevent 
any retrograde motion thereof, when required, or in case of an 
accident to the hauling apparatus; they also allow the engine to 
start again without the train to take another length of the incline, 
and so on until the complete ascent of the incline has been effected, 
the train being hauled up by the engine by the aid of the winding 
drum. On level sections, or on comparatively light grades, the 
locomotive acts precisely as an ordinary locomotive engine. 

Improved Butter Worker. 

Jonas Lindbeck, Andrew J. Lindbeck, and John E. Lindbeck, 
Bishop Hill, Tll., assignors to themselves and Andrew Jacobson, 
same place.—To the inner surface of a cylinder are secured rows of 
teeth, which are made diamond-shaped in their cross section, and 
are placed in an inclined position. To a shaft, rotated within the 
cylinder, are attached teeth, which are also made diamond-shaped 
in their cross section, but are inclined in the opposite direction, and 
are arranged spirally upon the shaft. In the top of the cylinder 
is placed a hopper for the convenient insertion of the butter. As 
the butter is fed into the hopper, it isthoroughly worked and mixed 
by the teeth, and at the same time carried forward to the other end 
of the box, and is forced out through a hole in said end. As the 
butter escapes from the hole, it passes over two or more rollers 
pivoted to a chamber, the lower side of which inclines back, and 
projects beneath the end of the box to serve as a channel to conduct 
the brine into a spout. 

Improved Clothes Washer. 

Ezra Crowell, Belfast, N. Y.—This invention is an improvement in 
the class of washing machines or devices consisting, chiefly, of a hol- 
low sheet metal cylinder and a plunger reciprocating therein. The 
improvement relates to constructing the cylinder with vents on the 
side near the top, and connecting them, by means of an exterior 
tube, hood, or casing, to allow escape of air and water past the side 
of the piston. 

Improved Device for Lifting and Moving Bailroad 
Cars. 

Benjamin F. Phelps, Kansas City, Mo.—The object of this inven- 
tion is to provide means for conveniently lifting and moving rail- 
road cars and other heavy bodies; and it consists of a lever, to 
which is attached a movable fulcrum, and also a roller and push bar. 
The push bar is forked to go over the end of the lever, and has an 
adjustable dog on its end, by means of which it is attached to the an- 
gle of a car. By means of a self-adjusting fulcrum pawl, the lever 
may be applied by either lifting or bearing down, as may be de- 
sired, 





Improved Hanger for Plant Shelves. 
William Higgs, Washington Mills, N. Y.—This invention consists 
in a shelf hanger, made of a single piece of wire, bent into the gene- 
ral form of a right-angled triangle, with a prong formed of its end 
or ends at the lower end of its perpendicular, and a loop formed at 
the upper end of its perpendicular. 


Improved Scissors for Use with Sewing Machines. 

Sarah L. Fawcett, New York city.—This invention comprises a 
pair of scissors with a sharp cutting hook to free the cotton from 
the rotating hook of a sewing machine, and a pulling hook for 
drawing the cotton from under the needle. The contrivance is par- 
ticularly adapted for the Willcox & Gibbs sewing machine, and all 
machines which use the rotating hook. 

Improved Combined Cultivator and Seeder, 

Matthew Green, Walker Station, Mo.—The pinion of the seed- 
dropping device is thrown in and out of gear with the wheel, and 
applied to a shaft which passes into the seed receptacle along the 
bottom thereof, and is provided with a screw thread inside of the 
box or receptacle. A slide has a perforation with a flexible spring 
surrounding the same, being of a diameter corresponding to 
that of the screw end of the shaft, so that the latter feeds, by the 
rotation imparted by the gear wheel, the seed taken up by the spi- 
ral flange of the screw to the seed-conveying tube. 

Improved Steam Bock Drill. 

Joseph C, Githens, New York city.—The essential features of this 
invention consist in mechanism which causes the piston to turn as it 
moves upward, and allow it to move downward without turning. 
Other devices force said piston and disk together and apart by 
steam, for holding and releasing the guide rod as the piston moves 
up and down, 

Improved Fruit Dryer. 
William 8. Plummer, San Francisco, Cal.—This invention relates 


to a fruit dryer in which the racks for holding the fruit pans or 


plates are made to revolve and carry the fruit around a horizontal 
course through a heated chamber and back to the place of starting, 
when the dried fruit is replaced by green, making a continuous pro- 
cess. The invention consists of a peculiar construction of the cirou- 
lar chamber, partly of stationary walls and partly of revolving 
walls, also of contrivances for heating the chamber economically 
by hot air and steam. 
Improved Horse Power Well Boring Machine, 

Matthew Steward, Napoleon, Ohio.—This is a horizontal master 
wheel, which gears internally with a vertical countershaft that 
drives the horizontal windlass to hoist the auger. The shaft also 
gears with a hollow horizontal wheel for turning the auger, and is 
connected with it by two friction rollers on the wall of the eye of 
the wheel, against which vertical bars parallel to the shaft and 
attached to it by arms bear, so as to allow the auger to descend 
freely, and with but little friction, at the same time that it is 
revolving. The platform for the attendant of the auger is built 
over the master wheel, and the whole machine is contained within 
the compass of the sweep to which the horse is attached. 

Improved Machine for Barking Wood, 

Orson W. Clark, Appleton, Wis.—The cutter has a roller guide on 
each side of it, one being to gage the wood for the depth it is 
required to be cut, while the latter is merely to assist the former by 
acting on the dressed portion of the wood after it passes from the 
former, and to hold it altogether after the end escapes. These gage 
rollers are each mounted in the end of a rocking support, and can be 
shifted toward and from the axis of the cutter. The nut for feeding 
the frame along is made in two parts, which are pivoted together 
and connected by a rocking link, so that when one of the parts of 
the nut is pressed on the screw, the other part will also be closed on 
the screw by the same means, through the medium of the said rock- 
ing link. When the handle is let go, the spring throws open both 
jaws and disconnects the frame from the screw, so that it can be in- 
stantly shoved back to the place of beginning, after cach piece 
is barked. 

Improved Soda Water Cock. 

Henry Fraser, Pictou, Canada.—Upon the top of the cock is a deep 
ring flange, having a screw thread cut in its inner surface to receive 
a screw formed upon the upper part of the cock. In the lower end 
of the screw are circular recesses to receive the ends of the plug, the 
handle of which passes out through the flange. By this construc- 
tion, the upper part will always be held squarely in place, and thus 
will not be exposed to any unequal pressure. 

Improved Biscuit Board. 

Aaron P. Forman, Canton, Miss., assignor to William B. Stinson, 
same place.—In using the machine, the dough is placed in the cen- 
tral compartment of a hopper, and is drawn through between rollers 
by their revolution. The dough falls from the rollers. It falls upon 
a bottom board, from which it is removed and again placed in the 
hopper, and the operation is continued until the dough has been suffi- 
ciently worked. 

Improved Folding Table. 

Nicholas 8. Tiemann, New York city, assignor to John A. Tie- 
mann, of same place.—The invention consists of a combination of 
jointed braces and connecting bars, jointed legs, and a jointed table 
top, in such a manner that the legs are caused to fold and unfold, 
and assume their proper position in each condition by the top when 
it is folded and unfolded, thus affording a simple folding table. 

Improved Machine for Making Fence Pickets. 

Isaac Levy, Ellaville, Fla.—The invention is an improvement in 
the class of machines wherein revolving and vertically adjustable 
cutter heads are employed for dressing the heads of the pickets. 
The improvement relates particularly to the construction of the 
sliding or reciprocating table and an attachment thereof, for sup- 
porting and clamping pickets of different lengths. A bar is adjusta- 
ble up and down the carriage, toward and from the cutters, by slot- 
ted side pieces and clamping bolts. 

Improved Weather Strip. 

William O. Chamberlain, Battle Ground, Ind.—The invention con- 
sists in a weather strip for doors, formed of two zinc strips, having 
their adjacent edges rolled to interlock with and turn upon each 
other. The free edge of the zinc is secured to a strip of wood. A 
spiral spring is attached to a stationary wooden strip, and its other 
end is secured to the wooden strip above mentioned. The elasticity 
of the spring, when the strip is free, raises the same and supports it, 
so that it will pass over the threshold without touching, when the 
door is swinging open and shut. A small wheel is pivoted to the 
side post in such a position that, when the door is swinging shut, the 
face of the said wheel will strike the wooden strip and force its free 
edge downward, so as, when the door is closed, to be in close con- 
tact with the sill. 


Improved Lubricator. 

Morris Evans, Erie, Pa.—The lubritator is connected by a separate 
pipe with the steam space of boiler, and is so arranged that the lu- 
bricator therein is thereby thrown in a continuous stream into the 
steam chest and cylinder, and the quantity of the stream easily con- 
trolled by the regulating steam cock. 


Improved Plow. 


Hugh D. Smith, Richmond, Va.—By suitable construction, the 
beam may be move“ up or down upon its standard, a cleat keeping 





it always paralle) with its former position. 
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Business and Bersoual. 


The Charge for Insertion under this head is $1 a Line. 





Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y. 

Magic Lanterns, Stereopticons of all sizes and 
prices, for Parlor Entertainment and Public Exhibitions. 
Pays well on small investment, Catalogues free. McAl- 
lister, Man‘f’g. Optician, 49 Nassau St.,N. Y. 

“ Book-Keeping Simplified.” The whole system 
in a few pages. Cloth, $i. Boards, 75 cents. Sent post- 
paid. D. B. Waggener & Co., 424 Walnut St., Philadel- 
phia, Pa., Pablishers ““Waggener’s Trial-Balance Book.’’ 

The Mystic Puzzle, or the Yankee’s Dream. Sent 
by mail, Address, with 25 cts., W. F. & J. Barnes, Box 
2,04, Rockford, Winnebago Co., Tl. 

New Puzzle Box—Patent for Sale. Address Pe- 
ter McGuirk, care John H. Knapp, 17 John St.,New York 

Patented Article Wanted, by a reliable party, to 
manufacture and sell on royalty or otherwise. Address, 
with full particulars, Watson Oliver, 114 Leonard St.,N.Y. 

Extension Engine Lathe, the best Jobbing Lathe 
bullt. Send for cut to E. Harrington and Son, North 15th 
and Pennsylvania Avenue, Philadelphia, Pa. 

Corundum for Sale in the Stone. Address John 
Ralston, Slippery Rock, Butler County, Pa. 

Engines, 2to 8 H.P. N. Twiss, New Haven, Ct. 

Baltimore Steel Hoe Works, Manufacturers of 
the “ Lockwood Hoe.'’ Send for Sample and Price List. 

The science of advertising is one which can be 
learned by experience only, and, like everything else re- 
quiring stady and skill, is best understood by those houses 
whose sole business it is; hence, we regard that advertiser 
as peculiarly fortunate who is eaabled to secure the ser- 
vices of a reliable agent, conversant with the whole sub- 
ject, and able, by his experience, knowledge, and general 
reputation with both the public and the publishers, to offer 
all the advantages and emoluments that can only be pos- 
sessed by a first-class house. Among those houses of 
known solidity and promptness, whose merits are univer- 
sally recognized, and whose reliability and sxill remain 
unquestioned, perhaps that of Geo. P. Rowell & Co., 41 
Park Row, New York, fs most deserving of mention and 
confidence. A close attention to business, a watchfulness 
over the best in‘erestsof their customers, and a prompt- 
ness in the execution of all orders intrusted to their care 
has been the characteristie of the firm at the outset, and 
has done much to ingratiate them in public favor. They 
have always possessed the best facilities for doing work 
poth cheap and well, and by promptness and fair dealing 
succeed in procuring from publishers, in all cases, the 
lowest cash rates; and, by so doing, distance their com- 
petitors in a majority of cases when figuring upon large 
estimates.—[ Frank Leslie's Illustrated. } 

Peck’s Patent Drop Press, Still the best in use. 
Address Milo Peck, New Haven, Conn. 

Governors—3¢ & 4 inch for 4% to 3 H. P. Engines. 
Brass; perfect working. Finished and ornamental. Price 
$20. Samuel Harris & Co. 45 Desplaines St., Chicago. 

To Inventors—A responsible firm wishes the right 
to manufacture some useful article in Cast Iron or Ma- 
chinery, as a specialty. Address, giving description of 
article, “ Machinist,’’ Station B, Philadelphia, Pa. 

Our Taper-Sleeve Belt Pulleys fasten securely 
using no Keys, Set-Screws or Bolts. Our Dead-Pulleys 
stop all loose-pulleys and belts, attached to machinery 
not in actual use. Cold-Rolled Shafting, Collins’ Coup- 
lings, best Hangers A.B. Cook & Co., Erie, Pa. 

Wanted—To buy a Portable Saw Mill, second 
hand ornew. L. W. Bryan, Moosic, Pa. 

Grindstones—4,000 tuns. Berea Stone Co.,Berea,O, 


Babbitt Metal—Made from the same receipt, for 
over 30 years--the celebrated J. B. brand—never known 
to fall. J. W. Baker, 821 North 2nd St., Philadelphia, Pa 

Wanted—To Sell Canadian Patent for Cole’s Au- 
tomatic Boiler Feed Regulator and Low Water Alarm 
Combined. Address H. 8. Vole & Co., Milwaukee, Wis. 

For Sale Cheap—i Second hand 40 Ib. Hotchkiss 
Alr Spring Hammer. D. Frisbie & Co., New Haven, Ct. 

Pianing “fill Machinery Wanted—Address, price 
and terms, Hunter & Tilley, Berkley, Norfolk, Va. 

For small size Serew Cutting Lathes and 
Drill Lathes, address Star Tool Co., Providence, R. I. 

Inventors of Electrical and Telegraphic 
ments are invited to communicate with the Electro-Mag- 
netic M’f’g Co., % Broad St., P. O. Box 1804, New York. 


Genuine Concord Axles—Brown,Fisherville,N.H. 


Wanted, by Manufactory of Steam Engines and 
Standard Articles, $20,000. Address John, 1302 Olive St., 
St. Louis, Mo. 

Dickinson's Patent Diamond Carbon 
Points and adjustable holder for working Stone, dressing 
Emery Wheels, Grindstones, &c., 64 Nassau st., N. Y. 

Spiuning Rings of a Superivr Quality—Whitins- 
ville Spinning Ring Co., W.ltinesville, Mass. Send for 
sample and price list. 

Mining, Wrecking, Pumping. Drainage, or Irriga- 
ing Machivery, forsale or rent. See advertisement. An- 
drews’ Patent, inside page. 

Faught’s Patent Round Braided Belting—The 
Best thing out—Manufactured only by C. W. Arny, 301 & 
$8 Cherry St., Philadelphia, Pa. Send for Circular. 

For Sale—One “Cottrell & Babcock” Water 
Wheel Regulator, in good order—by D. Arthur Brown & 
Co., Fisherville, N. H. 

Price only $3.0.—The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarmns, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F.C. Beach & Co., %3 Broadway, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., for 

ithograph, &c. 

Fairy Electric Engines, with battery com- 
plete, $6; without battery, $4. Electro-Magnetic Manu- 
facturing Co., % Broad St.--P.0. Box 1804, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Batley, Farrell & Co., 
Pittsburgh. Pa. 


For Sclid Emery Wb2els and Machinery, send to 
the Uniou Stone Co., Boston, Maas., for circular. 


Mechanical Expert in Patent Cases. T. D. Stetson, 
23 Marray St., New York. 


All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Hy“raulic Presses and Jacks, new and seeond 
hand. Lethes aod Machinery for Polishing and Buffing 
Metals. E. Uyon, 40 Grand Street New York. 

Brown's Coalyard Querry and Uuntractor’s Appa- 
ratus for hoisting and conveying materials by tron cable. 
W. D. Andrews & Bro. , 414 Water St., New York. 

For Surface Planers, small and for Box 
Corner Grooving Machines, send wr 4 Davis, Lowell, 


Temples and Oilcans. Draper, Hopedale, Mass. 


The “Scientific American” Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttens on the desks of the managers signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue 

‘For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Engines and Boilers a Specialty—Ist class; new 
patterns; late patents; reduced prices. Plain and Cut-off 
Hor’! and Vert’! Engines; Hoisting Engines; the celebra- 
ted Ames’ Portable Engines; Boilers of all kinds; Climax 
Turbine; and the best Saw Millin the market. Large 
stock always on hand. Hampson, Whitehill & Co,, 3% 
Cortlandt S8t., New York. Works at Newburgh, N. Y. 

Buy Boult’s Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work. B.C. 
Mach’y Co., Battie Creek, Mich., Box 227. 

Small Toois and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 


Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co., New Haven, Ct. 


. 

W. F.M. will find directions for making 
cement for mending rubber garments on p. 208, 
vol. 30.—L. F. P. will finda recipe for lard oil on 
p. 283, vol.30. Furniture polish is described on p. 
815, vol. 30. Cutting glass is detailed on p. 331, vol. 
30.—C. W. will find a recipe for wood filling on p. 
347, vol. 31.—J. W. will find recipes for black and 
red ink on pp. 203, vol. 29, and 200, vol. 30.—S. S.can 
make a polishing starch by the recipe given on p. 
208, vol. 31.—T. H. D. 8. can make a T square by 
following the directions on p. 165, vol. 30. 


(1) J. A. McI. asks: How can I make Brit- 
annia metal? A.Melt together 8 ozs. shruff or dross 
brass,2 Ibs. regulus of antimony, and 10 Ibs. tin. 


(2) C. A. D. asks: What is wire-drawn 
steam? A. Steam which has its pressure reduced 
by the resistance of passages. 


(3) D. W. G. asks: What can I use to coat 
the inside of asmall brass tube with, that will ef- 
fectually resist the action of vinegar and spirit- 
uous liquors? A. We have seen it recommended 
in similar cases to use tannate of gelatin. 


(4) N. H. V. asks: Does the volatile fluid 
sulphide of carbon contain carbon in solution? 
A. From 1 oz. bisulphide of carbon, 40421 grains 
sulphur and 75°79 grains carbon may be obtained; 
yet the carbon cannot be said to be in solution,but 
in chemical combination with the sulphur. So also 
with all the compounds containing carbon. Car- 
bon, in its free state, is insoluble in acids or alka- 
lies. 

(5) S. E. A. asks: 1. At what temperature 
does platinum fuse? A. Experiments made by Dr. 
Deville give the fusing point of platinum to be be- 
tween 2660° Fah. and 2696° Fah. 2. At what tem- 
perature will acompound of silver with one third 
platinum fuse? A. Direct experiment is your only 
resource to find the melting point of your alloy. 


(6) J. H. A. asks: 1. Will oilin which steel 
is hardened lose its hardening property? <A. Yes. 
It must be kept up by a supply of melted resin 
stirred into the oil when warm. 2. Which is the 
best oil for steel? A. Pure Straits whale or sperm 
oil. Besure that it is free from any mixture of 
mineral oils.—J. E. E., of Pa. 


(7) W. W. says: I separated some fine 
powder from hard coal ashes which are wasted. Is 
it useful for anything? A. Such ashes have been 
used for cleaning tin ware for a long time with 
satisfaction, still it is doubtful whether ashes could 
be used in this way at present with pecuniary pro- 
fit as a commercial undertaking. 


(8) C. E, P. asks: What process does car- 
bon undergo in order to form it into crucibles? <A. 
Black lead crucibles are made of two parts of 
graphite and one of fire clay, mixed with water into 
a paste, pressed in molds, and well dried. Graphite 
or plumbago is an allotropic form of carbon. It 
is also used in the manufacture of lead pencils. 


(9) A. E. 8. asks: 1. How can I fix lard so 
that it will remain in a soft or liquid state in cold 
weather? A. Try mixing the lard with a small 
quantity of kerosene oil, which may be deodor- 
ized by digesting for a short time on chloride of 
lime. 2. Would it be safe to mix it with alcohol 
for burninginalamp? A. We would not recom- 
mend alcohol as a solvent in this case. 


(10) F. F. V. says: On p. 304, vol. 31, is a 
paragraph on the crystallization of tin. Could this 
be soarranged as to do away with the platinum 
capsule? A. Any metallic vessel not attacked by 
the solution, or one made of carbon, will answer the 
purpose as well. 

What impurities does sheet zinc commonly con- 
tain, and how may they be removed, so as to leave 
it comparatively pure? A. Commercial zinc con- 
tains a small quantity of lead, iron, and of a pecu- 
liar carbonaceous matter, besides (occasionally) 
traces of arsenic and of copper. The best method 
of obtaining the metal in a state of purity con- 
sists in transmitting sulphuretted hydrogen gas 
through a slightly acidulated solution of sulphate 
of zinc, filtering from any precipitate that may be 
found, (and after boiling the solution, in order to 
expel the sulphurette¢d hydrogen) precipitating the 
zincin the form of carbonate by the addition of 
carbonate of soda. The carbonate when ignited is 
converted into the oxide of zinc, which must be 














What is block tin, and how may it be reduced to 
pure tin? A. Block tin is aname given to the met- 
al to distinguish it from tin plate (sheet iron super- 
ficially covered with tin). The tin which is im- 
ported from Banca and several other places is al- 
most chemically pure. English tin usually contains 





small quantities of arsenic, iron, copper, and lead, 





and often traces of gold. When required in a state 
of perfect purity, the metal may be obtained by 
means of voltaic action. For this purpose a con- 
centrated solution of tin in hydrochloric acid is 
placed in a beaker, and water is cautiously poured 
in without disturbing the dense solution below. If 
a bar of tin be plunged into the liquid, beautiful 
prismatic crystals of pure tin are gradually depos- 
ited upon the bar, at the point of junction between 
the metallic solution and the water. 

(11) H. K. G. asks: Ihave on hand 15 or 20 
barrels cider, which I wish to make vinegar of. It 
is nearly 3 years old, but will not become sour, 
though it is no longer sweet. How can I make this 
sour? A. Try the following plan: Put some of the 
cider ina clean cask and add to it some vinegar 
containing abundance of mother of vinegar ; after 
some days, if the acetic fermentation has taken 
place and the souring is going on, add another por- 
tion of the cider, and at similar intervals a third 
and afourth. When the whole has become vine- 
gar, take out as much as is equal to the vinegar 
first put in, and replace by fresh cider, and so pro- 
ceed. The casks should never be but partly full; 
good exposure to air is necessary, and the tempera- 
ture should be kept up to 86° Fah. 

(12) B. says: I have made a glass prism, to 
contain bisulphide of carbon. What kind of ce- 
ment will do for the joints, that will not injure the 
transparency of the fluid? A. Obtain a quantity 
of pure white shellac, which dissolve in alcohol. 
Evaporate until of the consistence of a thick paste. 
Moderately heat the ends of the glass plates to be 
joined, and immediately apply the shellac paste, 
and allow to set until perfectly hard. Py this 
means a joint is obtained, which perfectly resists 
the action of the liquid, and, if ordinary care be 
taken of it, will remain perfectly tight for a very 
longtime. This recipe is kindly furnished by Wale 
& Co., instrument makers to the Stevens Institute. 


(13) A. B. C. asks: 1. There has been a 
controversy between us as to whether the use of 
bituminous coal as fuel in dwelling houses is at- 
tended with any injurious effects to the interior 
decorations, gilded work, etc. Is thisso? A. When 
the coals contain sulphur compounds, the libera- 
tion of sulphurous gases has a still more injurious 
effect than the deposit of soot mentioned be- 
low. But it must be remembered that these per- 
nicious consequences are dependent upon the es- 
cape of the products of combustion; and if bitu- 
minous coals are used,this escape should be proper- 
ly guarded against. 2. What relation does English 
cannel coal bear to the bituminous coals of this 
country? A. The striking difference between the 
cannel and the bituminous coal is that the former 
contains a very much larger amount of volatile 
combustible matter. The English cannel coal has 
66 per cent of this volatile matter, the Brecken- 
ridge from 56 to 72 per cent, the Pittsburgh bitu- 
minous has but 33 per cent. In burning there is a 
corresponding formation of thick sooty flame, and 
a likelihood, in cases where this combustion of the 
gases and soot is not perfect, of a deposit of soot. 

(14) A. J. H. asks: 1. Will cast iron stills 
do for distilling spirits? A, Such stills have not 
been used for this purpose. Some more heat would 
be required for a cast iron than a copper still, and 
the iron would rust to some extent. But it would 
be safe to try such a still. 2. Will a lead worm do? 
A. It would be better to use a tin-lined lead pipe 
for the worm, since liquids running through lead 
pipes sometimes form lead salts which are poison- 
ous. In fact worms of block tin are used in chem- 
ical laboratories, where it is desired to distil with 
the greatest freedom from impurities. There would 
be a tendency in the tin-lined lead pipe worm to 
Sag with the heat, on account of the metal not be- 
ing as stiff as copper; but this can be prevented by 
properly supporting the different parts of the 
worm. 

(15) G. MclI. asks: How is chlorate of pot- 
ash made? A. Chlorate of potash may be econo- 
mically obtained by exposing to a current of chlor- 
ine gas a mixture,in a slightly damp state,of 69 parts 
carbonate of potash, and 168 parts of caustic lime, 
previously reduced to the state of hydrate; chlor- 
ate of potash, carbonate of lime, and chloride of 
calcium are formed; boiling water dissolves both 
the chloride of calcium and chlorate of potash. 
The two salts are easily separated by crystallization, 
as the chlorate requires 16 parts of cold water for 
its solution, and the chloride is soluble to almost 
any extent. We would not recommend one, desti- 
tute of experience in such matters, to undertake 
its manufacture. 

1. In making the calcium light, what kind of 
lime is used? A. The best resultsmay be obtained 
with quicklime, freshly burned, free from sand, 
and perfectly dry. 2. How often can the same 
piece of lime be used, the piece being 2 inches by 34 
of aninch thiqk? A. It cannot be used for more 
than a few hours, for the reason that, from the in- 
tense heat that it is subjected to, it becomes disin- 
tegrated and partially vaporized. 

(16) J. 8. S. asks: 1. Is there any mode of 
constructing a bearing so as to dispense with brasses, 
when the journal or pivot has a travel back and 
forth of about 90°, the work or pressure being con- 
stant,and from 1,000 to 3,000 Ibs., according to the size 
of machine? A. You can use such a box as you 
suggest, if you make it with ample bearing surface, 
and provide it with sufficient means of lubrication, 
Seeure the thimble in position. 2. Are frictionand 
wear greater where the journal makes an entire 
turn than where the travel is back and forth? A. 
The power required to overcome friction is ordin- 
arily greater in the latter case, on account of the 
constant stopping and starting incident to the re- 
ciprocating motion. 3. I want to use a toggle lever 
attached to the connecting rod of an engine (revo- 
lutions 200 per minute). There is a journal or pivot 
at each end of toggle lever, and brasses will not 
work well. Can I, for 3,0001bs. pressure, use a 2inch 
steel pivot working in a casehardened iron thimble 
fitted in each end of toggle lever? Should the 
thimble be free in its hole in end of lever,or should 
it be shrunk in while the leveris hot? 





(17) C. 8S. M. asks: I want to raise water by 
a hydraulic ram from the foot of the hill, on which 
my house stands, to the cistern in the attic, a ver- 
tical distance of 90 feet. I have a steady but 
small spring with a fall of 20 feet. How many gal- 
lons must be discharged from the spring through 
the best approved ram to raiseone galloninto the 
cistern? A. See article on hydraulic rams, p. 259, 
vol. 31. 


(18) G. W. 8. asks: What is the difference 
between the Griffiths and the Hirsch propellers? 
A. The blades of the two screws are differently 
shaped, and in the Hirsch propeller the pitch ex- 
pands from hubsto periphery as well as in the di- 
rection of the axis. 


(19) C. W. 8. asks: We have a cross cu" 
saw hanging up in the shop. On some days the 
strokes of the hammer will create a greater effect 
upon the saw than usual. It sounds as if some 
person had struck it a light blow with a mallet, the 
sound being clear and distinct. The quicker the 
strokes while driving a nail, the greater the effect. 
Has the purity of the atmosphere anything to do 
with this? A. We think not. 


(20) F. C. 8. says: 1. We are somewhat 
bothered in sawing frozen pine logs with a 56 inch 
circular saw. She will run all right in any other 
kind of wood. What is the reason of this? A. 
What is known as sapling pine,when frozen,is about 
as difficult timber to saw as can be found. The 
extreme points of the teeth must be wider than the 
plate of the saw, and very sharp, with the under 
side wider than the upper part of the tooth, so as 
to present a very sharp cutting edge to the timber. 
2. Does it take a different kind of saw for sawing 
frozen pine? A. When timber is frozen, it gener- 
ally requires less set in the saw than when it is not 
frozen. 


(21) T. C. W. says: I melted 1 Ib. each 
resin and pitch together in an iron vessel; then, 
while hot, I poured the contents of the vessel into 
a wooden mold in the shape of a brick; but I found, 
after the mixture got cold and hard, that I could 
not get it out of the mold; it adhered to the wood. 
Please to tell me how to construct a mold so that 
the substance will readily come out when cold. 
A. Try covering the surface of the mold with a 
thick coating of plumbago. 


(22) A. V. P. says: There was in Decem 
ber, for some days, a very bright star visible in the 
east just before sunrise, very nearly over the sun, I 
think, rising a few minutes after six, or about one 
hour and twenty minutes before the sun, and 
visible until a few minutes after the sun rose to 
the naked eye. This morning it looked four times 
as large as astar of the first magnitude, owing pos- 
sibly to the fine condition of the air. What star is 
it? A. Venus. 2. About two weeks ago we were 
astonished at the unusual brightness of a star ris- 
ing in the E., or a little 8. of E., just before 9 Pp. M. 
It rivalled Venus at her brightest, and its light 
flashed in our field glass, fairly lighting it up. After 
getting up into the heavens, it lost much of its 
brightness, and since then it has not been half so 
conspicuous. Whatisit? A. Sirius. 


(23) C. N. G, atks:-1. What is the size of 
the largest telescopic lens now in use? <A. There 
are now completed two similar Clark equatorials, 
2644 inches clear aperture, and 26 feet focus. The 
crown lens is double convex, of equal curvature on 
each side, 13 feet radius. The flint lens is 12 feet 8 
inches radius on the concave side, nearly flat on 
the other. 2. Whatisits value? <A. $50,000. 3. Can 
lenses be made any size? A. The largest disks now 
obtainable are 30 inches in diameter, price $10,000 
perpair. Two 30 inch achromatics and a silvered 
glass reflector of 6 feet 6 inches aperture are now 
being made in Europe. 4.Can large ones be made as 
rapidly in proportion to their size as small ones? 
A. No. 


(24) J. C. says: 1. We learn that the moon 
by her attraction produces the tides, and that at- 
traction isin inverse proportion to distance (less 
distance, more force). When the tide is 72 feet 
high, moon’s attraction is increased and earth’s at- 
traction decreased. Why does not the water con- 
tinue to rise and go tothe moon? A. Because the 
earth is nearest. 2. Why does the earth turn on 
itsaxis? A. Because the primeval nebula rotated 
as it condensed. ‘ 


25) C. M. asks: 1. In your issue of Novem- 
ber 7,in answer to A. H., who asks how to pre- 
pare theglass for a camera, you say that lead-faced 
chucks are cast of the proper curvature, and the 
lever is held upon the chuck by a wooden handle 
attached with pitch, while sand and water are ap- 
plied. Would not hard-tempered steel answer the 
same purpose as lead chucks? A. No; brass or 
iron grinders follow the roughing out. 2. Are mi- 
croscopic objectives ground in the same manner, 
that is, with lead-faced chucks? A. Microscope 
lenses are roughed out on a lathe with a steel tool 
dipped in turpentine, or a diamond pinched into a 
copper rod, then ground in one of a pair of brass 
chucks alternately with the chuck of opposite cur- 
vature. 


(26) W. P. & Co. ask: Is it practicable to 
discharge water from a centrifugal pump eight 
feet below the surface of the water? The dis- 
charge pipe is 22 inches diameter, the pump ma- 
king 220 revolutions per minute. The lift of the 
suction pipe is from 4 to 6 feet, and the pipeis 22 
inches in diameter also. A. It can readily bedone 
with a good pump. 

(27) J. W. asks: What boiler, engine, and 
wheel are required to propel, at 12 miles per hour, 
a boat of 36 feet keel, 10 feet beam, 3 feet draft, 
and sharp bows? She was built forsails. A. Cyl- 
inder 7x9 inches, boiler 4 feet diameter, 6 feet high; 
propeller from 82 to 36 inches diameter with 4 feet 
pitch. 

(28) G. H. B. asks: What would be the ef- 
fect on the cables of the new Prooklyn bridge 
(when completed) of a fire under that part of it 
extending over the tops of buildings? <A. It 
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would depend so much upon the attendant circum- 
stances that we could not give a general answer, 
except to say that, if our fire department were to 
act as efficiently as it usually does, the cable would 
probably not be injured. 

A course for a boat race is three miles long, 
measured on the shore of a river. Atsiack water 
a rower can row the distance in 20 minutes. How 
long would it take him to row over the same course 
with the current of 444 miles an hour, and how 
long also against thesame? A. Seep. 202, vol. 3L 


29) G. E. M. says: 1. How many horse 
power would it take to run a dummy on a 20 inch 
gage railway, not over 30 feet grade to the mile, 
hauling weight 8,000 Ibs. at a rate of not over 10 
miles perhour? A. It would probably require 2 
or 3 effective horse power. 2. Whatstyle of engine 
would be best? A.A pairof vertical engines would 
answer very well. 

(30) J. C. W. asks: 1. What kindof stove 
isbest adapted to the use of coke, and could the 
same be econoniically used in the place of anthra- 
cite coal at about half the price pertun? A. A 
stove with open grate would be the best. We 
scarcely think there would be any great economy 
inthis arrangement; but if it proved efficient, you 
would have a very cheerful and healthy fire. 2. 
Would it do to mix coke and coal for use in an or- 
dinary coal stove, a self-feeder? A. It seems to us 
that the action would be somewhat the same as if 
wood were mixed with the coal. We have never 
tried the experiment, however, which is the only 
way to settle the matter. 

(31) O. W. R. says. I have an engine of 1 
inch bore x 3 inches stroke. It makes 500 revolu- 
tions per minute, and cuts of at %stroke. Fly- 
wheel is 1 foot in diameter and linch wide, weigh- 
ing 101lbs. What power could I get by running it 
at a pressure of 50 Ibs. per square inch? A. You 
might realize about 4 of a horse power. 2. What 
kind of a boiler should I use? A. A cylinder boil- 
er would answer very well. 

(82) R. H. S. says: I dissolved a three cent 
nickel coin in nitric acid; after filtering, I poured 
in a solution of soda of commerce, then added 
spirits of ammonia, and precipitation commenced. 
I washed with pure water, and had a green mass. 
What isit? A. You first formed a solution of ni- 
trate of nickel and nitrate of copper. On adding 
tie soda, you neutralized the nitric acid in excess 
of what was needed to convert the metals into ni- 
trates. On adding ammonia (in case you added it 
ia proper quantities) you threw down a greenish 
blue precipitate of a copper salt, together with a 
little hydrated oxide of nickel. If you had used 
potash, you could have effected the precipitation 
more perfectly. Thisresidue cannot be used for 
plating. 

(33) C. H. asks: What is the cheapest way 
of obtaining1,000 cubic feet of oxygen? Perfect 
purity is not required. A. Oxygen may be ob- 
tiined on a small scale very readily by simply heat- 
ingin a close retort a mixture of 4 parts chlorate 
of potash and 1 part black oxide of manganese. If 
large quantities are desired, the continuous process 
of T. du Motay may be employed. The principle 
of this process resides in the fact that the mangan- 
ates and permanganates of potash, soda, and bary- 
ta, the ferrates and chromates .of the same bases, 
and in general all metallic oxides and acids which 
will form,with potassa, soda, or baryta, binary com- 
pounds capable of superoxidising,possess the prop- 
erty of yielding their oxygen, at a more or less ele- 
vated temperature, when they are submitted to the 
action of a current of steam. These bodies, thus 
deoxidized, also possess the property of reoxidizing 
themselves when they are exposed to a tempera- 
ture more or less great. The atmosphere is there- 
fore the constant source from which the oxygen is 
derived. The modeof operation is the following: 
Ore of the binary compounds just enumerated is 
placed in a distilling vessel, whether at the maxi- 
mum or minimum state of oxidation. If the com- 
pound is in the latter condition, it is oxidized by 
means of a currentof air mechanically drawn over 
it; if at the former stage, it is deoxidized by means 
of a current of steam. The oxygen and steam, 
on issuing from the mouth of the retort, pass to- 
gether into a condenser, where the steam is sepa- 
rated by condensation, while the oxygen passes 
over into a gas holder, and isthere collected. When 
all the utilizable oxygen has been disengaged by 
the steaming process, the action of superoxidation 
by means of the air current is recommenced. By 
this alternate process the oxygen is generated as 
long as may be required. 

(34) J. A. H. says: We have heard lately 
considerable difference of opinion about the dis- 
tance boilers should be set from the grates. Some 
parties claim that 6 feet is better than less; others 
Say 3or4 feet. Iamsatisfied that there is economy 
in having plenty of space. Can you tell what 
would be the most economical distance to seta 60 
inch shell, tubular boiler with 4 inch flues, 16 feet 
long? A. If by “from” you mean “above,” we 
should say that for burning coal, with natural 
draft, it would probably be well to set the boiler 
not more than 30 inches above the grate, which 
would make 5 feet from center of boiler to surface 
of grate. 


(35) R. K. asks: What is the best mode of 
Setting steam boiler furnaces? Some claim that it 
is best to have a space of from 8 to 6 feet between 
the grates and boiler, and the same space for fire 
bed along the length of the boiler. A few of this 
class claim that it is not best to have a bridge wall, 
as they want the above space for the whole length, 
of the fire bed. Others claim that from 12 to 18 
inches space between boiler and grate is enough, 
with a bridge wallat back of grates. A. We donot 
believe that any authoritative rule can be given 
that will apply to all cases. From our observations, 
We should judge that both parties have good reas- 
ons for their opinions, since we have seen boilers 
Set in both ways that did well. A bridge wall is 
Senerally convenient in working the fire. The most 
common practice in setting boilers is to place them 
from 114 to 24 feet above the grates. 





(36) C. H. asks: I have several times noticed 
the chimneys of my kerosene lamps break without 
apparent cause. Sometimes they were being car- 
ried, at others they were on the table ina warm 
room. Can you tell me the reason for such con- 
stant breakage? A. We must class these occur- 
rences with the unexplanable one of the vase that 
wentinto a thousand pieces just before the maid of 
all work was going to dust it. 


(87) J. H. 8. asks: What advantage is 
derived by running a main belt at 3,368 feet a min- 
ute, when the driven belt only requires 527 feet in 
the same time? What law governsit? A. The 
greater the speed of a belt, the less tension it re- 
quires to transmit the same power. 

What is the expansion of steam pipe, when heat- 
ed, per foot? A. Its length is about ,}, greater at 
212° Fah. than at 32°. 


(38) J. & H. ask: Does the use of coke in 
ordinary stoves, with cast iron or brick-lined fire 
pots, injure the stoves? A. Not unless you allow 
the iron to become unduly heated. 


(39) H. C. W. asks: 1. Is the air in the air 
chamber of a hydraulic ram or force pump ab- 
sorbed and carried off by the water? A. It is ab- 
sorbed by the water to some extent. 2. If cast iron 
is used for such chambers, can it be rendered im- 
pervious to air by japanning or glazing, or any 
other means? A. An ordinary cast iron air cham- 
ber will answer well enough for most cases. 


(40) 1. F. asks: Is there any way by which 
printing ink may be removed from paper without 
materially injuring the same? The paper in ques- 
tion is heavy writing paper, and could bear a good 
deal of rubbing without tearing. A. We know of 
no better method than that of acting upon it with 
some solvent, such as turpentine or benzine. 


(41) D. J. asks: What colors can I mix to 
make pearl gray paint? A. Any white pigment 
with a little blue black. 

How can I separate gold from silver? A. The 
silver and gold may be parted by treating the alloy 
with very pure aquafortis. Inorder that this pro- 
cess should succeed, it is necessary that the silver 
should be as two or three to one of gold ; also that 
the acid should be pure. 

Is there any work on mixing of pig iron to pro- 
duce the different grades of bar iron? A. Read 
Bauermann’s “Treatise on the Metallurgy of Iron,” 
or “The Practical Metal Worker,” by O. Byrne. 


(42) J.J. T. asks: Does a revolving body, 
such as the fly wheel of an engine or two weights 
revolving on arms, weigh as much when at rest as 
when in motion? A. Yes. 


(43) J. W.asks: Can you tell me anything 
about the Keely motor of Philadelphia? I have 
seen scientific men, who have seen the power gen- 
erated and run off, who say itis a fact and can be 
utilized. Have you seenit? Do you believe init? 
Do you know anybody connected with it? Tellme 
all you_ know or think of it. A. The Keely hum- 
bug was shown up in our paper last year. 


(44) W. P. asks: What is the best means of 
polishingleather? A. After the usual process of 
currying, the hide or skin, being rendered flexible 
and uniform, is conveyed to the shed or drying 
house, where the greasy substances are applied, 
which is called dubbing (daubing) or stuffing. The 
oil used for this purpose is prepared by boiling 
sheep or doe skins in cod oil. Before waxing, the 
leather is commonly colored by rubbing it with a 
brush dipped into a composition of oil and lamp- 
black on the flesh side, till it is thoroughly black ; 
it is then black sized with a brush or sponge, dried, 
tallowed with the propér cloth, and “slicked” upon 
the flesh side with a broad, smooth lump of glass, 
sized again with a sponge, and dried. 


(45) P. R. 8. asks: 1. What is the correct 
chemical formula of the double sulphate of nickel 
and ammonia? A. Ni (NH*)*(SO*)?. 6H?0, in the 
new system, or NiO,SO,+NH‘O,S80,+6HO in the 
old system. 2. Can I use cast zine cylinders for 
Bunsen batteries, and how should I prepare them? 
A. Yes. First dip them in dilute sulphuric acid, 
and then rub them with mercury by means of a 
piece of flannel. You should experience no other 
trouble, if your connections are properly made. 
3. Which are the right proportions of water and 
sulphuric acid for a Bunsen battery? A. One of 
acid to ten of water. 4. How can I obtain the 
nickel in a metallic state out of a mixture of it with 
nitric and sulphuric acids, most of it being sul- 
phuric acid? A. Ona small scale, the method of 
electrolysis will probably answer your purpose 
best. 


(46) B. C.asks: How is cider made to effer- 
vesce? A. By bottling while the fermentation is 
still going on. In this case the carbonic acid gas 
generated in the process of fermentation is im- 
prisoned in the liquid in the bottle, and escapes vi- 
olently when, on drawing the cork, the pressure is 
removed. 2. What gives it the biting taste? A. It 
isdue to the vegetable acids present—malic and 
acetic acids. 


(47) P. I. says: I want a cheap vessel of 100 
gallons capacity to boil a mixture, in containing 4 
per cent of sulphuric acid, over an open fire. Is 
there anything cheaper than a copper tank? Will 
lead or nickel-plated iron do? A. For this purpose 
lead is out of the question, as it is a poor conductor 
of heat, and would speedily be burnt through. As 
to nickel, we havetried the experiment in the fol- 
lowing manner and with results as stated below : 
First, a suitable vessel was coated on the interior 
with an even coating of nickel by galvanic action, 
filled with a solution containing 4 per cent of sul- 
phuric acid, and gradually brought to the boiling 
point; in about half an hour (the solution being 
kept atabout the same density by the addition of 
water from time to time) the nickel was found to 
be entirely dissolved. For your purpose we can 
recommend large porcelain-lined iron pots, which 
may readily be obtained, and at a much smaller 
cost than either of the above. 


(48) A. F. 0. says: 1. Is bichromatized glue 
insoluble in water? A. It is insoluble in water 
only after being exposed in thin films to the action 
of light. 2. Isit also as insoluble, in alcohol, as it 
was before the bichromate was added? A. Yes. 3. 
What proportions of glue and bichromate are used 
to produce the best result, and how should they be 
treated? A. Make a strong solution of isinglass in 
pure distilled water; for this purpose the weter 
should be hot. Add to this as much bichromate of 
potash as it will dissolve; allow to stand. When 
cold, decant from the crystallized salt. 


(49) J. McL. asks: How can I make ink for 
writing on zine labels? A. Dissolve muriate of 
ammonia and crude sal ammoniac in strong vine- 
gar. 


(50) C. A. L. asks: How can I burnish sil- 
ver plating? A. Usea tool of hardened cast steel 
or bloodstone. 


(51) H. W. S. says: To find the radius when 
the length of chord and hight of are are given: 
Let x=distance from center of circle to chord; then, 
by well known properties of right angled triangles, 
the value of x can be found, and 2x+hight of arch 
=radius. ButI giveasimplerrule. To the square 
of half the chord, add the square of the hight and 
divide the sum by twice the hight. This will givethe 

(34 chord)?+h? 
radius, or - a -—=f, 





(52) R. L. DuB. says, in answer to several 
cerrespondents who ask as to burning sawdust : 
I erected a saw mill in New Jersey. The boiler 
was a return tubular, 14 feet 6 inches long and 54 
inches in diameter, with 64 three inch tubes, and 
brick firebox 48x56x27 inches high; bridge wall was 
7 inches at center, rounded to the sides of boiler. 
Ihad to use coal for a few weeks and lined the 
firebox down to 34 the above size. After making 
sufficient sawdust, I endeavored to run with that 
and slabs, and I found it hard to keep up steam 
enough to run an hour steadily. I experimented 
until I reached the following result: I made the 
firebox the original size, lowered the bridge wall 13 
inches (keeping the same circle as before), lowered 
the paving in rear of firebox toa level with the grate 
bars, and obtained a barrel of furnace slag from 
8to7 or 8inchesin size and 1 or 1% inches thick, 
which I placed on the grate bars, about half coy- 
eringthem. I fired with wood; and when the slag 
got heated, I threw in the sawdust, which burned 
very well but smoked fearfully (clouds would arise 
from the smoke stack). I then introduced a 2 inch 
pipe, with about fifty 44 inch holes, directly behind 
the bridge wall, leaving both ends of pipe open; 
after which, I never hada particle of trouble either 
in keeping up steam or in burning up the smoke. 
Not even in firing up did I ever see any smoke 
come out of the stack, which was 30 feet high and 
32 inches square, enlarged near top and to the top 
to 36 inches inside measurement. I forgot to state 
that I covered the top of boiler with sheet iron, 
then laid brick on it, covering the interstices with 
sand. Thesheet iron was to prevent the sand from 
wedging off the wall when the boiler expanded. 


(583) V. M. J. says, in reply to J.C. W., who 
has small success in burning slack or fine soft coal : 
“ From personal knowledge, I can say that neither 
unusually strong drafts, nor close bars, are neces- 
sary. We have a boiler 15 feet long by 4 feet 3 inches 
diameter with 51 four inch flues, connected with 
a stack 101 feet high, with a round 8 feet flue hole 
init. Originally the boiler had common castiron 
grate bars under it. Length of bars was about 4 
feet, and the grate was 4 feet 8 inches wide. With 
this arrangement, ordinary lump coal was used; 
but owing to the quality of coal and the amount of 
steam required for power, it was very difficult to 
fire for 5 hours and keep clinkers off the bars; and 
at noon and night, it required hard and hot work 
to get the bars in good order. Three or four years 
ago, a change was made in the grate bars, substi- 
tuting those now in, which are the same width as 
formerly, but 8 feet long, being more than half the 
length of boiler. The bars are made in short pieces, 
half. the length in width, and supported by cross 
bars. The openings in bars are about % x 2% 
inches, and the ribs of bars about 34 inches wide. 
Immediately inside of furnace doors, at end of 
boiler, isa shelf of fire brick, on line with grate 
bars, on which the fuel may be thrown. Also, at 
side of boiler and back end of grate bars are doors 
and similar arrangements, as at front of boiler. 
The doors are provided with dampers for regulating 
draft, both for furnace and ash pit. Damper in 
breech just at entrance to chimney, and boiler 
about 23 inches above the grate, complete the gen- 
eral arrangement. With this arrangement, com- 
mon slack is used successfully, requiring less in 
quantity than coal formerly used, being much ea- 
sier to fire, and with the great advantage of having 
the bars free from clinkers, from the draft not be- 
ing so intense. Good judgment and experience in 
firing with this arrangement will insure the almost 
complete combustion of the smoke. The same 
kind of bars were put under a boiler which had a 
stack 65 feet high, with satisfactory results. The 
bars have been furnished in other cases, and wher- 
ever used will soon repay the expense of the 
change from the old style, on account of better 
combustion, and being able to use a cheap kind 
of coal. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents,and 
examined, with the results stated : 

J. E.C.—It consists of silica, which, under the 
microscope, appears as extremely small transpa- 
rent grains. It may be used for polishing, or as a 
detergent (alone or along with rouge or saponace- 
ous substances), or as a base for siliceous paints, or 
in soluble glass, or in glassware, glazes, etc.—T. 8. 
C.—The specimen sent was found to consist of sili- 
ca, silicate of alumina, carbonate of lime, carbo- 
nate of magnesia, oxide of iron, and sulphate of 
lime. It is a very poor conductor of heat, and 
would largely prevent the heat from passing to the 





water, and thus the iron would be overheated.— 





G. A. F.—A most careful analysis of this specimen 
was made, and revealed not a trace of nickel. 
Why did you form the opinion that it was an ore 
of iron and nickel ? 





(17) D. J. C. asks: Supposing a man is pull- 
ing a boat insmooth water in a dead calm, at the 
rate of a mile in 10 minutes, and to accomplish this 
he is compelled to pull thirty strokes per minute 
with a pulling force of 50 Ibs. to each stroke. The 
oars are ten feet in length, weigh 10 Ibs. each, the 
weight of the oar being equally distributed along 
its full length, so that you can balance it horizun- 
tally by holding it on your finger in the center of 
its length. The oars extend outside the rowlocks 
7% feet; the oarsman has to make the recover in 4 
the time it takes to pull the stroke. Whatpercent- 
age of the pulling power is required to make the 
recover?—J. E. B. asks: How can pearl be 
dyed of various colors, using aniline ?—H. P. asks : 
How can I imitate twist on a gun barrel ?—E. B. L. 
asks: How can I make blacking for boot sole 
edges?—F. 8. V. asks: How can I make soap for 
blowing bubbles that will last?—D. D. F. asks: 
Can any one give me some information as to the 
raising of hops, the distance apart, manner of cul- 
tivation, when to pick them, etc.? 
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On Ornamenting Locomotives. By H. W. G. 

On Diphtheria. By 8. D. F. 

On High Lakes. By H.R.S. 

On Weights and Measures. By 8. P. L. 


Also enquiries and answers from the following : 
N. B.—T. B, B.—W. W.—J. B.8.—W. J. B.—C.R.8.B. 
—W.C.—J. D. C.—M.—M. MeC.—J. R. B.—H. P. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inqmries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
ctines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignmenta, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer’s address is given. 

Hundreds of enquiries analogous to the following 
are sent: “‘Who makes machines for preparing 
peat for fuel? Who makes machines for shaping 
axand broom handles? Who makes machinery 
for working flax fiber? Who sells plane guides? 
Who sells decalcomaine pictures? Who makes 
domestic gas machines? Whose is the best cover- 
ing for steam pipes? What is the best preventive 
of boiler incrustation?” All such personal en- 
quiries are printed, as will be observed, in the 
coiumn of “Business and Personal,” which is spe- 
cially set apart for that purpose, subject to the 
charge mentioned at the head of that column. 
Almost any desired information can in this way 
be expeditiously obtained. 
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INDEX OF INVENTIONS 


FOR WHICH 
Letters Patent of the United States were 


Granted in the Week ending 
January 12, 1875, 
AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patents. | 





Acid, liquid carbonic, H. Beins @)........ «....... 6,220 
Air cooling apparatus, etc.,E. E. Page............ 158,599 
Bag fastener, J. Macphall............000scecceeeeeee 158, 722 
Btn the, BG. DB. Captain. 0... ccccescccconsceveccssce 158, 683 
Date tha, Jo. Ws: DMMB. icvecc ccvscsessoodevevenetscses 158, 733 
Bandage winder, A. M. Come...........ccccecccseees 158 ,680 
Bedstead, bureau, C. Brada..............cccecesecees 158,670 
Bench vise, C. Burton. ......00..cscccvsessevessececes 158 ,674 
Bird cage attachment, G. Fleidner....... ......... 158 , 695 
Bird cage mat, O. Lindemann (T)............6.0000 6,231 
Blind slat adjuster, D. A@rom............6ceseeecene 158 , 562 
Blind stop, J. Dougherty.........cccccscscecsccesece 158,680 
Bebnd ete, A. B. WMG sos isssssscccdscccdseccccese 158,634 
Boller for water heaters, W. Taylor............... 158,755 
Boller, sectional steam, J. F. Taylor.............. 158 , 754 
Boiler, water and steam indicator, W. L. Carman 158,675 
Book rack, D. J. Steim.........ccccsececeseceveeceee 158,751 
Books, rounding and backing, J. E. Coffin........ 158,679 
Boot lasting, G. W. Copeland. .................0555 158, 682 
Boot sole edges, trimming, R. F. Burns........... 158,569 
Boot soles, imitation stitch on, Dunbrack & Vesey 158,633 
Brick machine, W. EB. Gard................c0scese0e 158,584 
Brick truck and stand, W. E. Gard,.............. . 158,583 
Brush, tooth, C. Bulkley............cccccscccscevees 158 , 67% 
Burial case, G. Van Winkle....................0.005 158,654 
Burner, gas, A. Fultom............cccccccceceeeee 06 158 ,582 
Barner, lamp, J. Gleason... ..........-.6.sceeeeeeee 158,700 
Buttertab, J. G. Koehler.................60 seeeeee 158 ,592 
Button, shirt and collar, J. B. Carter.............. 158,624 
Ca, OE, FTIR occ cscccccccccccvccccccccsccccvceseee 158,721 
Car coupling, J. Hardey..............0.0-seseseeeeees 158,705 
Car coupling, P. F. MoClure............6..sseeeeee 158 ,597 
Car coupling, D. McCurdy. ..........6...+<ceceeeees 158,724 
Car coupling, G. T. Perkins. ...........6..ceesceeees 158,731 
Car coupling, A. Wonderly. ...........ceeessseseees 158,662 
Car door, freight, G. W. Phelon...........0...+55- 158,732 
Car platform, street, J. B. Slawson..............+. 158,749 
Car replacer, R. D, Wateon.........cccceecccseeeenee 158,056 
Car starter,.A. 8. Gear.........s0sssecveccevecseeves 158, 585 


Car truck, J. A. Anderson.... .. 
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Car fructt, railway, J. Turner... .....++++. peosniens . 158,700 
Car wheel, W. J. Cochrar...........--csecsenseees 158,678 
Carriage seat, extension, J. V. Randall........... . 158,738 
Carriage step, G. A. Keene (1)......-.000ce-seeeees 6,29 
Carriage and sleigh handle, Hawks aad Hill....... 158,706 


Cartridge shells, heading, 8. W. Wood....,....... 158,614 
Casting ingots, mold for, Foster & Lockwood.... 158,696 


Chair foot rest, T. Head...........csccccseeees sevees 158,687 
Chimney guard, R. Priseman................+. «sess» 158,602 
Cigars, packing, S. Jacoby.............+.. aevesesooe 158,714 
Cistern top and filter, E. D. Stacey................. 158,005 
Clock movement holder, W. H. Brickett.......... 158,619 
Clutch, machine, A. B. Beam (r)..............-. «++ 6,215 
Coal, ete., from hopper, feeding, J. B. Wilford.. 158,769 
Coal, ete., loading, C. H. Bass..........cccccseceee 158,567 
Column, tron, G. B. Davids....................0000- 158,689 
Conservatory, window, J.T. Crawford............ 158, 686 
Cooler and filter, water, A. H. Peterson........... 158,649 
Cooler, milk, L. J. Roberts..........s..cccccseeeeees 158, 608 
Copying press waterproof pad, C. & J.G.Rowland 158,651 
CN 6 Wile Bits BER ccccccehaseccccppetcocassene 158,711 
Ce Bis Ns Sos bak.cess ncvenshoconsevenner 


Curtala fastening, Weller and Hopk 
Cylinders, lining for, E. Hill, Jr..............000s 
Dental handpiece, J. W. Gilbert........... - 

Digger, post hole, W. M. Ryam...................++ 





Dish <-asher, W. N. Coagrove........... betiedbsbene 158,684 
Ditehing machine, H. H. Gray................00-++ 158,701 
Drawing rolls, clearer for, Gambrill & Sheridan... 158,698 
SED, is A anindlicopensosnosrsentnanetelonsudd 158,717 
BGG, WOGK, DJ. TRAMPRAR. 0000 cccesccccccccscesscsese 158,704 
Beyer, tember, TH. B. Tagiet.....cccccccccccccccvccese 158, 753 
Drying apparatus, W. J. Johnson.................. 158,580 
Elevator, L. L. Whitlock, ..........sccccscsscscseses 158,613 
Elevator grain, H.I., P.F., & E.D. Chase (r) 6,227, 6,228 
Engine, compound, 8. Archbold.................... 158 , 666 
Engine, hand fire, H. Numeyer..................+0+. 158,729 
Engine, rotary, O. Adams................cseccceesees 158, 664 
Engine, rotary, J. S. Fairfax..............csecesses 158,579 
Bins, CONT, B.. VER. 2... ccccsccccccegcesescsoss 158,697 
Rugive, traction, W. C. Lace.............cccsoseess 158,595 
Evaporator, centrifugal, Wendel and Florich...... 158, 764 
Excelsior, machine for making, J. G. Moore...... 158,647 
Fabric, compound, G. V. Shepard.................. 158, 746 
Fare registering device, J. A. Brown............. 158,568 
DERG, TE. TE. WGBGR. cccccccsccciccccccvcccccedocedee 158,593 
Fence, portable, J. W. Johnson..................+. 158,589 
Fire arm sight, T. Dunstone...........,.......+.+++ 158,577 
Ns Ein ME cncccccdnccncccheséenedassos 158, 626 

turning irregular, B. H. Connor........... 158 ,629 
DORs Wis Wc BUND cee ccccccccesccesccesceccess 158,736 
Furnace and atomizer, hydrocarbon,R.D.Turner. 158,759 
Furnace, boiler, E. P. Chancellor.................. 158,625 


Furnace grate bar, C. TOOpe............-ccceceeeeee 138,757 
Fuse, electric, C. A. and I. 8. Browne............ 158,672 
Game apparatas, C. B. Wainwright............ +-+» 158,655 
Gas governor, F. W. Wiesebrock........ pesubediedes 158,768 


Gas regulator, F. W. Wiesebrock 
ae Be tacnkscslbietscteccctéscntedocttnuses 





QUINT, Gi TB ec sccitasinncccccideccciccksestas 

Grain for starch, etc., treating, Adamson ¢¢ai.(r) 6,226 
Grain scourer, D. M. Richardson....... wocedddee «+. 158,740 
Grasse and bristles, etc., cutting, J. Pickering.... 158,650 





Harvesters, C. W. and W. W. Marsh (r)...... 6,228, 6, "24 
Harvester and thrasher, broom corn, B.C.Hinton. 158,638 


Harvesters, etc., whee! for, B. G. Turner.......... 158, 758 
Heater, fire place, W. L. Phillips (r).............. 6,233 
Heater, radiator, steam, C. C. Walworth.......... 158,612 
Heaters, boller for water, W. Taylor.............. . 158,755 
Hides and skins, unhairing, H. Mower,............ 158,648 
nhs Du TW. Eins owt acc bec teasehesepccwcevee 158,643 
Hose, hydraulic, L. B. Downing Keeubidsetess soeeees 158,681 
Hubs to axles, attaching, B. B. Howard....... +--+ 158,689 
Hydrent, M. Burnett................. eececccegectoce- MB ORB 
Ingot mold, T. P. Moorwood...............00..+-« - 158,728 


ironing board and step ladder, I. L. Landis........ 158,718 
Jack, MEMAG, J - BOGGS... crccrcccccsccespcceccece 

Jar, covered, W. C. Kimg (r)...............00- io 
Journal box, Deming and Wickes......... .. 
Ladder, fire escape, Oberndorf and Frank....... 
Lamp, traveler's, T. R. Almond.................... 





Locking device for siide reste, M. J. Shimer...... 158,747 


Locomotive variabie exhaust, E. A. Hill.......... 158,710 
Loom picking mechanism, W. Stearns............. 158,606 
Lubricating box, J. Whitaker..... peiptedesvecseetees 158,765 
Medicine dropper, J. Barnes...................00005 158,564 
Metal bending machine, E. A. Peck........ grenpes 158,600 
Mill, shoe and die for stamping, W. Hainsworth... 158,702 
Mosquito bar frame, W. F. Howe.................. 158,713 
Musical instrumest, brass, H. G. Lehnert......... 158,504 


Nail driving machine, W. 8. Watson............... 158,763 
Pall, sectional dinner, C. H. Amann.......... ° 

Paper cylinders, drying, J. F. Jones...... cvedeve’ 
Paper pulp, manufacture of, J. F. Jones.......... 158,641 
Photometer balance, electrical, W. W. Goodwin. 158,686 
Piles for beams, manufacture of, Z. 8. Durfee.... 158,578 





Pitman, T. E. Chandler............ casceccccccsbocce MBL 
Pitman connection, L. H. Davis...................- 158,690 
Planing machine feed roller, Brown and Meyer... 158,671 
Planter, cotton seed. Miller and Reeves........... 158,727 
Planter, hand potato, J. Sawyer............0..s05- . 158,743 
Di Ae i FOP ec eccctcccvephcsvepthedoctase 158,580 
Plow, Prawl and Wemple................s.ce0« eoperte 158, 785 
Plow beam, C. Kimplen................. ©. gaaaeee - 158,642 
Plow beam, metal, M. McDowell................... 158,72 
Plow trons, roll for welding, W.M. Watson....... 158,64 
Polishing wheel, elastic clamp, Bannister et ai..... 158,617 
Press, screw, J. J. Crawford ..................... « 158,685 
Presser feet to bars, attaching, J. J. Schneider... 158,544 
Printing, letter press map, C.H. Waite............. 158,611 
Privy vaults, cleaning, §. R.Scharf............ eee 158,548 
Propeller, screw. E. B. Porter. ...................006 158,734 
Purifier, middlings, J. W. Wilson.................. 158,771 
Quilting frame. T. N. Wheeler..........., tecceee soe 158,659 
Radiator, automatic valve, J. Elder, dr... -- 158.692 
Railway rail joint fastening, P. MeCarty.......... . 158,645 
Rake, horse hay, P. Mast........0cccccccsocccseccsee . 158,78 
Reflector and sight protector, M. H. Mendenhall... 153,726 
Refrigerator, $8. H. Crump............ wetgaitda odocnl . 158,687 
Resawing machine, J. Gerhardt.................... 158,699 
Roller and seeding machine, J. H. Holland......... 158,712 
Rolling metal, L. Thomas (r),............... Ms cesoee 6,216 
Running gear, J. Becker, Jr........ eecdesconésdeuesd 158,667 
Sew gummer, 8. L. Tibbals,....... ocd sectsonsadeseuy 158,756 
Sew mill, H, D. Hall............0...6 Jocksveee seeceee 158,708 
Sew mill dog, W. M. Perry.........66 2. 2... eosdas 158 698 

Seat support, spring, Hawley & Pearwall........... 153,707 


Sewt. 3 machine, J, B. MeCune., 
Sewing machine button hole eutter, 8. Craig. . 1657 


Scientific 


Sewing machine presser roller, M. M. Barnes...... 158,565 
Sewing machine tuck marker, J. Y. Detwiler e¢ a/. 158,576 








Sponge cup, B. Brower... .......-..--.+seeeeeee 
Sponge holder, Conradson & Forsell 

Spool machine, G. E. Lyman............s0eese+++++ 158,644 
Stitch imitation and dividing, C.S. Dunbrack..... 158,632 
Stone cutting machine, L. Dutertre............-+++- 158 ,691 
Stone, artificial, J. L. Rowland (r).........-+++ ae» 
Stove, heating, G. Comstock............+.+++e0ee0++ 158,572 
Stove, magazine cooking, W. B. Treadwell....,... 158,658 
Stove polish, etc., mixing, J. C. Wightman....... 158,660 
Stove, reservoir cooking, G.G. Wolfe (r). .6,217, 6,218, 6,219 
Straw cutter, J, K. O'Neil (r)......06 ceceeeee eves O25 
Table ware, covered, H. C. Wilcox...........++++++ * 158, 661 
Telegraphic signal apparatus, J . M. Kates......... 158,715 
Thills, pling and Pp F. P. Stone...... 158,607 
Tile machine, Chandler & Taylor...........-..++++++ 158,570 
Tobacco, plug, C. Siedler..............+s++0++ eulasdé 158,604 
Towel rack, J. A. Reynolds.............-sssseeeeees 158,739 
Toy wind wheel, W. G, Fischer........... ..+-+++++ 158,694 
Trap, fly, J. H. Bustis...........ceccececceecceeeereee 158, 623 
Truck, hand, H. M. Underwood............. wienpised 158.610 
Valve, balanced slide, W. Obenchain (r)...... apinies 6,225 
Valve gear, cut-off, H. Bilgram..............-- ove « 159,60 
Vehicle spring bolster, H. Buck.............-+++00++ 158,621 
Vehicle top joint, T. F. Darcy........ o® Goccege . 158,688 
Vehicle wheel hub, A. N. Price ...........++seeeeee 158,737 
Vessel, center board, C. Hemje.............-.+ee0++ 158, 708 
Vessels running on shore, preventing, E. D. Gird. 158,°86 
Vise, bench, C. Burton... ........cccccecceeeeeeneee 158, 674 
Voting apparatus, H. W. Spratt....... .....cseceeee 158,652 
Wagon bolster, L. F. Whitman........... bececcctece 158, 766 
Washing machine, J. 8. Shrawder...............++- 158,748 
Washing machine, H. G. Williams................-- 158,770 
Water closet, R. C. Clark...... édtbee sabocvodeuscodess 158,697 
Water closet vaive, E. Mills... .........cssceeeeeeeee 158,646 
Water pneumatic pressure, R. A. Chesebrough.... 158,676 
Water wheel, 8. N. Knight.............cccccesseceees 158,59! 
Weather strip, W. T. Valentine...............+-++++ 158, 762 
Wes BD. Ws TRGEEIB, cc cccccccccscccccccccccccces 158,588 
es Gs Bp es ctcnccnccetcvecsccsscovessoces 158,668 


DESIGNS PATENTED. 
7,998.—TyPz.—D. W. Bruce, New York city. 

7,994, 7,9%.—Typz.—J. Herriet, New York city. 
7,99%.—Coox Ranee.—N. 8. Vedder, Troy,N.Y., etal. 
7,997 to 7,999.—StTove.—N.8. Vedder, et ai., Troy, N. Y. 
8,000.—MzpaL.—H. G. Brace, N. Y. city. 
8,001.—CaRprtTs.—H. F. Goetze, Boston, Maas. 
8,002.—Orean Cases.—J.P. Lomas, New Haven, Conn. 
8,008.—CaRnprts.—T. J. Stearns, Boston, Mass. 
8,004.—Coox Stoves.—N. 8. Vedder et a/., Troy, N.Y. 
8,005, 8,006.—Stovues.—N.8. Vedder et al., Troy, N. Y. 
8,007.—CassimeRE.—F. 8S. Bosworth, Providence,R. I. 


TRADE MARKS REGISTERED. 
2,159.—Cooxine Stoves.—Bonnet & Co., Quincy, Ill. 
2,160.—Bakine PowpDER.—Hamilton&Co. ,Ft Wayne,Ind. 
2,161.—Crears.—8.Lowenthal & Co., Cincinnati, Ohio. 
2,162, 2,168.—P1anorortTes.—Arion Co., New York city. 
2,164.—NuRsine BorTLes.—M.S.Burr&Co.,Boston,Mass, 
2,165, 2,166.—SILK TwistT.—Copcutt&Co.,Yonkers,N.Y. 
2,167.—Mzpicinzs.—D. Dick & Co., New York city. 
2,168.—Coox Stoves.—Fuller & Co., Troy, N. Y. 
2,169.—VarnisHEs.—A.E. Hoppock & Co.,Newark,N.J. 
2,17.—Sozr.—D. F. Packer, Mystic River, Conn. 





SCHEDULE OF PATENT FEES. 
On each Caveat............ meee 
On each Trade mark... .......ccccesesecteeeeee — 





On an application for Design (8 years)....... 
On application for Design (7 years)............. ° 
On application for Design (14 years).... ..........+.. 


CANADIAN PATENTS. 


List OF PATENTS GRANTED IN CANADA, 
JANUARY 8 to JANUARY 18, 1874. 


4,43.—J.G. Muller and W. Maller, Dayton, Montgom- 
ery county, Ohio, U.S. Improvements on apparatus 
for manufacturing illuminating gas, called ‘* Muller’s 
Gas Machine."’ Jan. 8, 1875. 

4,244.—M. Bray, Boston, Suffolk county, Mass., U.S. 
A new rivet, called ‘* Bray's Rivet.”’ Jan. 8, 1875. 

4,2445.—J. Boyle, Toronto City, Ont. Improvements 
on machinery for molding fron, called ‘* Boyle's Iron 
Molding Machine.” Jan. 8, 1875. 

4,%6.—C. A. Shaw, Boston City, assignee of H. Halver- 
son, Cambridge, Middlesex county, Mass., U. 8. Im- 
provements on lamp wicks, called “ Halverson's Car- 
bonized Lamp Wick.’’ Jan. 9, 18%. 

4,247.—L. Letourneau, Montreal, Canada. Améliorations 
aux appareils de securité des nayires A vapeur et a voiles 
contre la mauvaise mer,pour les empecher de sombrer. 
“Ceinture Bauée,dite de Sauvetage des Navires.’’ Jan. 
9,187. Improvements in safety apparatus for ships and 
sailing vessels, tc prevent sinking. 

4,248.—J. L. Thomson and F. N. Davis, Beloit, Rock 
county, Wis.,U. 8. Improvements in the manufac- 
ture of paper barrels, called “ Thomson's Paper Bar- 
rel.’’ Jan. 9, 18%. 

4,249.—E. Bussey, Troy, Rensselaer county, N. Y., U. 8. 
Improvements in base burning stoves, called -‘ Bus- 
sey’s Base Burning Stove.’’ Jan. 9, 1875, 

4,230.—G. Williams, Toronto City, Ont. Improvements 
in friction pulley blocks for carrying wire rope, etc., 
called “ Williams’ improved Semaphore Wire Rope 
Pulley."’ Jan. 9, 1875. 

4,%51.—E, W. Scoville and W. L. Scoville, Maniius,Onon 
daga coufity, N. Y., U. 8. Improvements in door 
hangers, called “‘Scoville’s Improved Door Hanger.*’ 
Jan. 9, 1875. 

4,%32.—W. 1, Jebb and L. F. Harvey, Buffalo, Erie coun- 
ty, N. ¥., U. 8. Improvements in station tickets, 
called “ Harvey's Improved Station Ticket.’’ Jan. 9, 
1875. 

4,%58.—E. Caswell, L. Whitlock, and 8. Scott, Lyons, 
Wayne county, N. Y., U. 8. Improvements on ma- 
chine for boring hubs, called ‘‘ Caswell’s Hub- Boring 
Machine.”” Jan. 14, 1875. 

4,2%4.—8. T. Norman, Toronto City, Ont., assignee of R 
D’ Ary, same place. Mode of making galvanic electric 
body wear, consisting of insoles and belts and bands of 
different forms, called ‘‘D’Ary’s Curative Galvanic 
Insoles, Belts, and Bands.’’ Jan. 14, 1875. 

4255.—W. W. Wickes, Brooklyn, Kings county, N. Y,} 











U. 8., assignee of J. J. Bate, same place, Improve- 


American. 


ments on refrigerators, called ‘‘ Bate’s Improved Re- 
frigerator.’’ Jan. 14, 1875. 

4,26.—J. L. Thomson and ¥. N. Davis, Beloit, Rock 
county, Wis., U.S. Improvements in paper barrels, 
called ‘* Thomson’s Paper Barrel.’’ Jan. 14, 18%. 

4,257.—W. M. Comey, Norfolk, Norfolk county, Mass., 
U.8. Improvements on games, called ‘‘Comey’s Game 
of Conquete.’’ Jan. 14, 1875. 

4,258.—R. Patton, Montreal, 'P. Q., assignee of J. M. 
Maharg, Montreal. Improvements on steam traps, 
called * Patton's Steam Trap.'’ Jan. U4. 1875. 

4,250.—G. M. Bright and F. Barron, London, Eng., a8- 
signees of J. H. Banks, of 11 Lavender Road, Batter- 
sea, Surrey county, Eng. Improvements on the pro- 
duction of printing surfacesand of engraved metal sur- 
faces applicable for other purposes, called ‘* Banks’ 
Improvements on the Production of Printing Surfaces 
and of Engraved Metal Surfaces, applicable for other 
purposes.’’ Jan. 14, 1875, 

4,260.—P. Burke, Toronto City, Ont. Improvements on 
gas carburetters, called ‘‘ Burke’s Improved Gas Car- 
buretter.’ Jan. 14, 1875. 

4,261.—P. B. Myers and 8. Rough, Buchanan, Berrien 
county, Mich., U.S. Improvements on carpet stretch- 
ers, called ‘* The Eureka Carpet Stretcher.’’ Jan. 14, 
1875. 

4,262.—G. C. Thomas, New York city, N. Y., U. 8S. Im- 
provements on retaining washers for lock nuts, called 
“ Thomas’ Lock Nut Washer.’’ Jan. 14, 1875. 

4,268.—E. N. Porter, Morrisville, Lamyille county, Vt., 
U.S., assignee of E. E. Foster and M. B. Eaton, same 
place. Improvements on milk coolers, called “ The 
Morrisville Milk Pan and Covler.’’ Jan. 14, 1875. 

4,264.—A. B. Daniels, Franklin, Norfolk county, Mass., 
U. 8. Improvements on games, called “ Daniels’ Game 
of Tourette.’’ Jan. 14, 1875. 

4,265.—W. A. Clarke, York Township, York county, Ont. 
Instrument for wrapping wire or cord on broken vehicle 
shafts or whiffietrees, fork handles, or any such like ar- 
ticles, called “* Clarke’s Wire and Cord Wrapper.’’ Jan. 
15, 1875. 

4,266.—N. A. Menaur, Buffalo, Erie county, N. Y.,U. 8. 
Improvements on tea kettles, called ‘‘ Menaur Tea Ket- 
tle.’’ Jan. 15, 1875. 

4,267.—F. B. A. Royer de la Bastie, Vilette, Department 
of Aisne,France, Process and furnace or apparatus for 
tempering and hardening flat and shaped glass, called 
“ Royer de la Bastie’s Process and Apparatus for Tem- 
pering Glass.’’ Jan. 15, 1875. 

4,268.—C. F. Lalonde, Montreal. Améliorations aux ma- 

chines 4 separer les clous, viz., troquettes, rivets, cro- 

chets, etc.,au sorter du bain d’etainage, ‘‘ Machine a 

separer les vis, clous, broquettes, rivets, crochets, etc., 

au sorter du bain d'etainage.’’ Improvements in ma- 
chines for separating nails, screws, tacks, rivets,hooks, 

etc., when taken out of tin baths. Jan. 15, 1875. 

4,269.—J. E. Townshend, Montreal, P. Q. Improvements 

in the cleansing. disinfecting, and preserving feathers, 

hair, wool, flocks, fiber, and all materials used for beds 
and upholstery, called ‘‘ Townshend's Process.’’ Jan. 

15, 1875. 

4,270.—J. E. Thompson, Stambridge, Missisquoi, P. Q, 

Improvements on steamers, called “Thompson's Per- 

fected Steam Cooker.’’ Jan. 15, 1875. 

4,271.—Wm. West and T. West, Toronto City, Ont. Im- 

provements on bedsteads, called “ West’s Combined 

Bookcase and Wardrobe Bedstead.’’ Jan. 15,1875. 

4,272.—Jas. Goodwin, Lennoxville, Sherbrooke county, 

P.Q. Reissue of No. 3,377, on ‘Goodwin’ 8 Invalid 

Bedstead.’’ Jan. 15, 1875. . 

4,273.—R. Whiting and J. Kyser, Cleveland, onto, U. 8. 

Improvements on brace fasteners, called ‘* Whiting’s 

Brace Fastener.’’ Jan. 15, 1875. 

4,274.—J. Baker, Trenton, Hastings county, Ont. Ex- 

tension of No. 223 on ‘‘ Baker’s Combined Hand Flour 

Scoop and Sifter.’’ Jan. 15, 1875. 

4,2%5.—L. J. Hewitt, Toronto City, Ont. Improvements 

in railroad car wheels, called ‘‘ Hewitt’s Improved Car 

Wheel.’’ Jan. 15, 1875. 

4,276.—G. D. Booth, Ottawa, Carleton county, Ont. Im 

provement on breech loading shot guns,called ‘‘Booth’s 

Shot Gun Rifler, Adjustable and Convertible.’’ Jan.15, 

18%. 

4,277.—G. W. Otis, Lynn, Essex county, Mass, Improve- 

ments on lightning conductors. Attachments of head 

and ground plate for ‘* Otis’ Solid Cable Fluted Light- 

ning Rod.’ Jan. 15, 1875. 

4,278.—C. P. Crossman, West Warren, Worcester county, 

Mass,, U. 8., and E. J. Brown, Worcester, Worcester 

county. Improvements on salt boxes or casters, called 

** Crossman’s Salt Box or Caster.’’ Jan. 15, 1879. 

4,279.—W. L. Phillips, New York city, N. Y., U. 8. Im- 

provements in stoves for heating and ventilating pur- 

poses, called ‘‘Phillips’ Fire on the Hearth.’’ Jan. 15, 

1875. 

4,%30.—D. Conboy, Uxbridge, Ontario county, Ont.”* Im- 

provements in vehicles for the conveyance of passen- 

gers, called ‘‘Conboy’s Turn-Down Seat.’’ Jan. 15, 

18%. 

4,281.—I. M. Rhodes, Hancock, Houghton county, Mich., 

U. 8. . Improvements on a fracture bed and apparatus, 

called ‘‘ Rhodes’ Fracture Bed and Apparatus.’’ Jan. 

18, 1875. 
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VY ANCES" PRUNING K 
OR SALE ON ROYALTY 





Tempering Edge Tools 
BY STEAM. 


A paten sod process by whieh a ten of tools can 
be drawn to the same Gearee at one operatio jon, ay 
skilled workman. Address, for circula 

J. JENKINS, No, 267 N. Ninth St. ’ Philadelphia, Pa. 


26 PEMBERTON SQ., Boston,Maxs, 
New Variety 
Moulding Machine, 


Containing all the Excellences of the old 
Gear Machine and new and valuable improvements, 


At Prices that Defy Competition, 


¢” Send for Prices and Descriptive Circular. 


Important N otice to 


Manufacturers and Users of 


CIRCULAR SAW MILLIS. 


THE SvurTs FOR INFRINGEMENT OF the LANE 
Saw MILL PATENTS, brought against F. C. Candee 
& Co., New York, (selling agents of Belknap, Ely 
& Co., Northfield, Vt.,) against Luke Buzzell, St. 
Johnsbury, Vt., and others, have been terminated 
in favor of the plaintiffs, and decrees have been 
issued by the United States Courts declaring the 
validity of the Lane patents, and perpetually en- 
joining the defer dants from further use of the fo!- 
lowing devices, viz.: 

An independent outset or tapering device ; 

A frost dog—sliding on a post, and binding in 
the eye; 

Dog rests, or holders, on the set beam of saw- 
mill carriages ; 

Stationary racks and traveling set shaft for the 
set works of saw-mill carriages ; 

A weighted double-acting set dog and its connec- 
tions ; and 

A friction running back rig for retracting the 
set beam and uprights. 

In addition to above patents—the validity of 
which was disputed in the United States Court for 
a year and a half, by a a@ powerful combination of 
rival fi ‘ers—we have several other very 
important improvements in Circular Saw Mills, 
the exclusive use of which is secured to us and 
our licensees by letters patent of the United States, 
the validity and force of which have never been 
disputed. 

Lumbermen, Saw Mill Manufacturers, and others, 
are notified that, as owners of the Lane patents,we 
shall hold all parties to a strict accountability for 
making, vending, or using mills with Lane’s im- 
provements, unless said mills are made by or ob- 
tained from parties holding licenses or other au- 
thority from us. 


LANE MANUFACTURING COMPANY, 
MONTPELIER, ve 


A FORTUNE iitiness: “Address Dotan’ 


STENCIL AND STAMP WORKS, Baltimore, Md. 


Fated to be Free. 


Jean Ingelow’'s pom Ag beautiful and absorbing earls 
story is written e rand now cepemns in 
HEARTH AND Hows, « the yest il ustrated w kh - maga- 
zine. Price reduced to only i 50 a year. Sin e num- 
ee six a, | thy ow get the entire story. 
fican 1 Reproduction of some famous pic- 
ture fo exery comely tie asa a. At news stands or 
pd g -y nese inducements to agents and 
ubs. The a ic pat, Publishers, 39—41 Park 
Place, New York. 


DECATUR 


Agricultural Works 


Eor Sale. 


§ ACh bred BR ed ey pp ores LL 
NERY—Capacity 200 Hanps—RAIL 
ROAD FACILITIES UNSURPASSED—AnunDaNT Wa- 
EAP Furt—COS8 DOLLARS. Will be 

Sold ata Great Bargain if taken soon. Address 
L. BURROWS, Sec’y, Decatur, lll, 


Todd & Rafferty Machine Co. 


MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off ;,Lowe 8 

Patent Tubular and Flue Boilers; Plain Slide Valve Bta- 
ina able Engines. Bofors ou 

’ 


























tearing, 
Rope, Flax, war Machinery, 


ay 


OLD ROLLED 
SHAFTING 


The fact that th has per cont greasy 


<a. > finer nish and 
it ‘undoubtedly th eg petetmens, 
manufacturers 0’ 


NES & LA 
and A Pi 
” st ica ot th Gatto in gore and for al foals bs 
GEO. PLACE & x a N.Y 
PIERCE & WHALING Milwaukee, Wis. 


NEWSPAPER FILE. 


_—0:— 
The Koch A+ y— File, for newspapers, 





MUNN &CO., 





Publishers “ ScrEnTIFIC AMERICAS.” 


S. J. VANCE, Palmyra, Ill. 
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FOR PRACRICUL MEN. 


vised and e sitet ieibiiais of PRACTI- 
cif Nb SCIENTIFIC B KS—96 pages, Svo.—will be 
sent, free of postage, to any one who will favor ‘me with 


his address. 
HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, Philadelphia, Pa. 
——= 
BOOKS 
ON 
Steam and the Steam 
Engine. 


t# A Select List, with prices, sent free to any one fur- 
nishing his — 
ENRY CAREY BAIRD, 
INDUSTRIAL 
406 WALNUT STREET, Philadelphia 
TAR running EW WAY OF BUILDING. SAVES 


as in running—better ue RED way wy Nd 











BOULT’S PATENT 
Reverse ee ineneling, 
b Cin on = 

Dovetaili 


Prroutes and 
grooves for 
windows— 


Bridges, &c. 
Moulds fine 
bracket and 
eneral 
roll Work. 
It is a first 

Ray ee hinds of Seaver 


thin st 
Send for cireula. an sample 
et ACH Yo 





Class Shaper and Moulder. 

and Joint Work with thick 
ple, Durable, and Efficient. 
of work, Manufactured only by B. 
Battle Creek, Mich 


TEARLY 1,000 IN USE— BUFFALO PONY 
PLANERS. P- earn itself and ye expenses of 

— ey in eight da Price from and upwards 
each. Also, small Pony Planers and bg Plan- 
ing Machine Knives. Recommended as superior and extra 
= eo. Circulars GEO, P. Manufacturer 
echantc's Tools and Light Machinery Buffalo, N.Y. 


Seeds and Bulbs. 


LLUSTRATED SPRING CATALOGUE 


FOR 18% 
NOW READY 
ith st f 
a new ke Yo Men Art. sdited “by 
0 m ce! 


James Hogg, on recel, 
SON ‘ co., Rootemes 
"6 Ful lton 8t., Brooklyn, N “yj 














sHWat ne DING, AND & TAVES 
SHIN DING, STAVES 
Sole INGI « the well known IMPROVED = 8 PATENT 


pe 1 AND a an ING MACHINE. For acon 
addre: OR & CO., Lockport, N N. 


THE 


Shapley Engine, 


Best and cheapest. ie ieeo- 


Sane Dare 


class in eve ro wg Send 
for Catalogu =r Feapect. Send 
nials. 
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ren_ and Wood Werk- 
ng M inery, New and 


TULLE & WILD 
20 Platt St., N. 
A eight-page, in- 
Sun 42s. 


dependent, honest and 
56 broad columns. We aim to omnes —_ 





The Week] 
ee et hewspaper, 
“— a Str 


ey oe Sa new a 
ad Per yaa BUN, New York City. 











Steam Pum umps 
ies 


bes Aen ee at pie ty Hydraulic 
ic 








Works, Evelina St 
Woopworta SURFACE PLANERS $35, Planers 
an d Matchers, $350, 8.C. HILLS, 51 Courtland 
street, New York. _ 





“EDEOGRARHY.” Sa oar 
7a 
plete system of M Fee nny AB, most simple 


easy, and Comprehensive, en: 
peeches, sermons, 8 written witb 
forty-nine strokes of the pen, and 140 words perminute. The 
wre should learn this art. Price, by mail, . ts wanted 
t. W, EVANS & OO, 139 8. Seventh Street. Pa 





Useful and Rare Chemicals, 
Clase Tin Cas. Wood, sonieable, Sor. posting Labels on 
¢ Soluble Glass’ Liquid and Jeily for wea: Ce- 





> {yarottuoric and White Acids, for pe 
B Glass + Manufacturers’ Articles, —— t 
\ntimon; wong Bim ymuth, Nickel, Abgnisnen, Loedntons™ ‘ 
Silex: Crate = Putty, "Y ° yw oe . finest 
alc, Asbestos Cadmium’. 
L CHEWANGER’ off © 


= phy, 3 8T., NEW Y 
MACHIN CHINERY, Ew “&, SECONDHAND, 
9 & CO., 108 Reade St., New York. 


K Pate. Cs: “Polisher, + Can Opener 
tennial Novelty oe ae Pri. Pa 


-FOR- && FREE. 


3JAMPL 
ONE Dok 





Scientific American. 








pe. 3- out are reaping a 


and whose detac 


8 imperfectly ~—4-—, 8  Feoentty Be od household utensil vu ie - soon be fn 
or on recep: @ of sod 0,3 Box 


—<——. 


— FR ph 
durable, ornamental, 






Knives by a touch, neatly Extracts Sk 
Sars ee 3‘ SSWEXX.Es.” 


though you use its contents often, resist, if you can, a (2 


SAL PRICE 

Magic Lantern and 40 Slides SALE. ppéactueopenaiaael 580 
of Magic Lanterns and i Sildes Sisusesasuadantanan % 

* Scio lopticon’ and 40 Slides Sa ly eM ste 60 
bdadeapencaseces iL 


and 50 §! Slides 
Oxy-Calclum Stereopticon for dissolving views—com- 


lete pad & ote Wontea: BSS pddegocscceseccececcesoccc’” $125 
Magic c Lanterns Wan‘ Enclose stam 
0. J. HARBACH, 809 Filbert St. "Philadelphia, Pa 


P. BLAISDELL & CO.., 


Wercester, Mass., 


Manufacturers of the mohets J 
other fret ahane Man iets 2 Potent Upright Drills and 


STEEL CASTINGS. 


Solid and Homogeneous. strength, 2% 

— b> a or for an tnvaluable 6 eubtitate fo for expep 
» ast Iro great strengt 

Send for circular and price e list to ‘eee 

Me HAFFIE STEEL CO., Evelina St., Philadelphia, | a. 


ASUN’S PAT’T FRICTION CLUTCHES 
ufactured b 











Providence. RL. a: OKs ac Ochi treet, 
New York; , TAPLIN RICE @ & con ee " 


Pants’ Stretcher. 


(Over 20,000 IN USE.) 


The only device that will effectually do 
away with knee forms iy ~ gly e Pants 








ordering goods on collection or ‘soliciting 
the agency must their b 
PRicrs—Nickeled $2.00 
wi panned + 1.% 
eights........ 








ts 50 
P. DEL rake og RY. ¥. 


“Tiling Stories. 


orilliant miscellaneous fea‘ and pictorial embellish- 

ments un ed every week in — we — Home, the 

great illus rated weekly magazine. reduced to 

Single copies, alae cme, At news 

stands or by mail pos id. Great inducements to 

agente and and clubs. The Seagate Company, Publishers, 
kK Place, New York. 








WROU aH 
BEaer) | 
& GIPDEPS 


Pittsburgh, Pa. 
neers and Architects is called 


4 


BramMs 
HE Union Iron Mills, 


The attention of E 
fe our improved Wrought- a Poems and Girders ( 





ented), in which the co: =pound — between 
and bya ge which have 3 proved so a y ) eld 
mode o , are entirely avoided. W 
pared to furnish at. terme as favorable as ean be 
obtained e' tf 


‘or descriptive lith address 
Carnegie, lomen Co., 


Union Iron Milis, Mtaburgh-Pe 


ANKRUPT’S SALE OF . HORIZONTAL 


and Vertical Steam Engines. Also new and second 
haud Machinist's Tools. Send for circular at 
THE YALE IRON WORKS, New Haven Conr. 


S77 eat A WEEK to Male aaa Female mts, in their 





locality. so NOTHING to try Particula 8 
. VICKERY & CO., Augusta, ‘Me 





(GL48s Moulds, for Fruit Jars, Lampa, 


Bottles, Ink he Wi ete., is, ote. mate ty E. H. BROOKE 
15 years Con. WHITE and a 
new in glass, you will po " mould (0 
PARTICULAR ATTENTION paid to 
NTORS. Send model or drawing ; walien stamp. 


E COUNT’S PATENT LATHE DOGS, 


both Steel and Iron ; Iron and Steel Clamps, Expand- 
ing } 7? &c. Sold'at wholesale prices during the 
"had for Illustrated List to 
C, W. LE COUNT, 
South Norwalk, Conn. 


oye 


0 ee So Re b+ x — weet’ ~ ~ IRs DR E.. 


olling Saw Arbors 
O0D's MACHINE: ‘CO., “fa Tivertye nN 
Send for Circulars, etc 67 Sudbury St. ‘Fosion. 


| LUDLOW * VAL 


FRED. STONE & CO.. 3 Park Place, New York. 


A NEW DISCOVERY 
FBeordiic Meehan eee 


in 21 days. Py te Ge Price, 25 cents a 
Address, LEE & CO., 596 Sixth Avenue, New York. Safe and sure, 


OOD-WORKING MACHINERY GEN- 
erally, 8 ities, Woodworth Planers and Rich- 
ardson s Paten’ Tmagores zence Machines. 


Central, corner Union 8t., Worcester, Mass. 
WITHERBY RUGG & RICHARDSON, 


Andrews’ Patents. 
Helssieen, 9 on Greoved, er Geared Hoist- 
Safety ey, Segre | 


Blovater vent Accident, if 
nt a Vinge Beetle e and Single, 1-2 te 
Lene 00s" 10 Re fit vers 


ris ie, Durable, and teem 
» ANDREWS | &B 


























be, kkew York. 
For the se men and 
est address 





UNCHING mae 
DROP fe DDLETOWR, CONN” 
$6008.00 iexiaece si See 


all. Articles 
wy C.M 
S42 BRO. N. Y. or Chicago. 


Free to Sewing Machine Agents. 
vt ater unre Sra 


monthly , devoted 
everything 





with an 
. 
it free, posse Frez To AGENTS 
DEALERS in SEWING MACHINES and ATT 
Address, WILSON’'S REFLECTOR, 
CLEVELAND Onto U.8. A. 





BLAKES PATENT 
Stone and Ore Breaker 


Crushes all hard and brittle substances to 
size. Also, any kind of 
Wwe pote yee 
BLAKE CRUSHER CoO., 
New Haven, Conn. 








y 


M. REED, 81x st., NEW YorRK. 


GEO. W. READ & CO., 


STEAM BAND SAW 
AND VENEER-CUTTING MILL, 
186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 


Hard-Wood Lumber 


AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK! The GREATEST 
VARIETY! The Lowest Prices! 


lose Stamp for Octaleane and Price-List. 
Sraen bs by mail promptly and faithfully executed. 


OTIS’ machinery. 


OTIS, Machinery & CO 
No. 348 BROADWAY, NEW YORK. 


IT WILL PAY 


You to invest a few dollars in tickets in Fualte Library of 
Kentucky Concert and Drawing 


27th February 


Positively no Postponement. 
A Drawing on 27th, 
Or Money Yy Refunded. |r 


Whole Tickets $50. Halves $25. $2. Tenth, or each Coupon 
$5. Eleven Whole Tickets, * $500. 

















or Tickets, or information, ~~ 

THO, E. BRAMLETTE, and Manager, Louis- 

ine. aa. + or THOS. H. vs & Co., 9 Breadway, 
ew York 


Public Library of Kentucky. 


Death of Gov. Bramlette.—Action of the 
Trustees—A Successor Appointed—No 
More Postponements—Drawing Cer- 
tain February 27th. 

At a meeting of the Trustees Of the Public Library of 
Kentucky, Jan. 16, 1875, it was resolved that C.M. Briggs, 
Esq., who under the late Hon. Tho. E, Bramlette was the 
real business manager of the gift concerts already given 
in aidof the Public Library of Kentucky, be and he is 
hereby authorized to take the place made vacant by the 
death of said Bramiette, in the management of the af- 
fairs of the fifth and last gift concert, and that the draw- 
ing announced for February 27, 1875, shall positively and 
unequivocally take place on that day without any further 
postponement or delay on any account whatever. 

R. T. DURRETT, Pres. 





Joun 8. Carn, Secretary. 





Hereafter all communications relating to the Sth Con- 
cert should be addressed to the undersigned, and I pledge 
myself that the drawing shall come off February 27th or 
that every dollar paid for tickets shall be returned. 


C. M. BRIGGS, Agent and Manager, Room: 4, Public 
brary Building, Louisville, Ky. 


E. M. MAYO’S PATENT BOLT CUTTER. 
ta" Send for Illustrated Circular, eee Ohio. 


Model Engiues. 


ms? sets of 


Castin 
= for making 
Model Steam es 1 &. Teeny Sin. stroke, price $4; 
ditto +] in. bore, 4 stro 0, same style as cut. 
Catalogue of Bmali Tools and, Materiais free. 
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, | Mass. 











nd Men who pare other b , Wanted as nts. 

ovel plans, t work, e@oop Pay. Send 5-cent 

and -_s Tum GraPrnic Company, 9-41 
, New York. 


MAGNETS—Permanent Steel Magnets 
of any form or size, made to order BEACH 
&CO,., 48 Broadw: PH a! York. ae “of ‘the cele- 
brated: Tom Thumb and Miniature Telegraph Instru- 








ORTABLE STEAM ENGINES, COMBIN 
ne OR poripem of um (of weight and durabiuity and econ 


vali’ and favorably Known, more tha in 
e. Ae red 


ar eat'on appa LEY CO., Lawrence, Mass 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


ve 





=|Cold Rolled Shafting. 


ANGERS, FUSLEYS, COUPLINGS, BELTING, &c 
x Send for Llustrated and Price List. * 


&c. 
GEORGE PLACE & CO. 
121 Chambers & 108 Reade Sts., N. Y. City 


BEAUTIFUL DECALCOMANIA 

cnaal aid for 10 100 for 60 Ste 
sent cents, lor 

They are Saas? Ean teen Flowers, Autumn Leaves 

Animals, Birds, ue and ¢ — Figures, 





10 


beattifal Gem Chromos fer 10 cents 
wanted, Address J, L, PATTEN & rice 





4c. They can be easily y artacle so 
as to imitate the most — ful Painting. Also & 
for WOcents. Agents 


Tl Pume St., New York. 


109 














wT. Carpenter. Advertising Agent. t. Address 


Box 773, New York city. 


To Electro-Platers. 
Bice CHEMICALS, AND MATERIALS, 

aed ont ald "THOMAS HA HALL, Manufscturing 
Sa. 19 Greedei b , Boston, Mass, I[llustra- 
e sent free on rot 


DIES For  cuttt 
STRUCT, DUS encta 


SM. SPENC CER, t fit Hanover St.» Boston, Mas. 
ZOOOINUSE 


BLAKE'S steam PUMPS 


FOR EVERY POSSIBLE I 


[ \ 7 
SEO.FRLAKE MFG CO.79% 8 


CAUSE AY& Fk 
SANA 


cr! 


Sead Had Eayines ali Ballers, 


of all kinds and sizes, RoUGgET. 8OLD & EXCHANGED 
Large stock Large cogs otras ET Send for circular to 
BE. * rine. 119 Liberty 8t., New York 


SCL © BARREL MACHINERY 


4 Be: Ree INTERS, EQUALIZERS, aaND 
HEADING TU 
BAILEY GAUGE a turning - _—7 han- 
and Cabinet work. Simplest and best { We 
manufacture a full line ~* Wood and i “Working 
Machinery, Steam Engines, &c. Address 
T. R. BAILEY & VAIL, Lockport, N. ¥ 


The Toll-Gate | Prise tearesayres As 
tofind! Address with stamp. "O ABDEY.B petals.’ ey" 
55 Sarre cea wis 











Trade Mark. 





MPORTANT FOR ALL LARGE CORPO- 
RATIONS ap MANUFACTURING CONCERNS.— 


Baerts v9 yeane Time ner. yi of 

trolling tmost accuracy, m of a 

watchman or trolman, A oe ame same reaches erent 
stations of his Send f 


EE EERE b Benet, Lerner 


thority from we will fi be healt w with according to 


ICHARDSON, MERIAM & CO., 


anufacturers of the jotens improved Patent Dan Dente 
Woodworth Planing Machines Matching 


Molding, rela He naing Moris Boring Saw Mills, ferrets oe 


Beco Saws way oo < =. Rip-saw Machines, 
8 be and Wood Turxing thes, ‘and various other kinds 

Wood- work: 
ons on appli " 
Warehouse, Wi Liberty Street. . New York. 13 


EAGLE FOOT LATHES, 


Small E = Lathes, Hand Planers for 
metal—8 Rests, Circular and Foot 
Scroll Baws al of the neatest 
superior Our catalogue 
to fit out the Artizan 


every tool n 
or Amateur, as well av the Boys for the 


Holidays. 
WM. L. CHASE & CO., 
__ % & % Liberty 8t., New York 








Re. 


year 


OF THE 
SCIENTIFIC AMERICAN, 


FOR 1875. 
THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


THIRTIETH YEAR. 


VOLUME XXXII.—NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN 


S | beg to announce that on the second day of January, 


1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
teats of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the ScranwTrFric 
AMERICAN. Every number contains from six to-ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is va!- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
brary, and the Reading Room. 

By the new law, the postage must be paid in 
advance in New York, by the publishers; and the 
subscriber then receives the paper by mail free of 


charge. 
TERMS. 

One copy, one year (postage included). ...... ‘$3.20 
One copy, six months (postage included). . ie 
One copy, three months (postage included)... 
One copy of Scientific American for one 

year, and one copy of engreving, “ Men 

8 PTT eee 10.00 
One copy of Scientific American for one 

year, and one copy of “Science Record” 


Remit by postal order, draft, or express. 
Address all letters and make all Post Office or- 
ders and drafts payable to 


MUNN & CO., 





37 PARK BOW, NEW YORK, 


































































___. Mivertisements. 
Ba tee = sss: SS eS. 
Dngravings may head advertisenents at the same rate | 
per line, by measurement, as the letter press. Ad- 


vertisements must be received at publication office as 
oaty a Friday morning sesnper  netaee. 


Working Models 


And pens iar Meta! or Wood, made to 
order by NER, 62 Center St., N.Y. 


ARON FEANARS.. 1 
N ING CO. 


what Conn. 





Scientific Americas. 





IRON CUTTER 


eameti ne Fi PS agit 5 4 


pldly one nc round Iron. 
Mme in cell te tor one batt the prose 
=. ree will do the same work. Send for 


Falls co., B Beekman Bt., "New York. 


Prom the Dest Long eis cutee s 
A Practical Treatise on Cement furnished for 2 ioele 
Dine ENCYCLOPEDIA ,OF a 422 


ECEIPTS AND 
8) tae + MH» 
«& cee FET ZG RALD, Publishers. 18 aon 8t., Y.N. 














luced and treated wit 
~esults. 


could do with file and 
factory enabled the 7, 
ufacturer can affo' 


brat & 





goods. 


LOW-PRICED EME 


Made and {introduced by inexperienced men, have resulted in failure, dissatisfac- 
tion and distrust of ali Eme 
ot be sold at a low price), w 


No metal workin 


and chilled iron which resist all the efforts of other tools. % Tanite P- 
erly mounted and used by a skilled man, will do as much work in a day as the man 


roprietor to dispense with the labor o 

to buy one LA ores for every two vises in "his tae fac- 

Deal my = standard mak: 
dress 








ERY WHEELS, 











Wheels. Standard and reliable goods (which can 
n bought direct from the maker, properly intro- 
h the same care as other first-class tools, yield first-class 
tool in existence will save as much money as will a 
Wheels will readily shape eee steel 
pro} 


The introduction of 6 machines oe one 
men. Every 


vise in a week. 


Ta gad you ees experience as well as 


Stroudsburg, “iicanes Co., Pa. 








SSeCgygggRgs 
TO LUMBERMEN. 
$100.00 IN GOLD. 


In the Great wegen KS Contest, held at Cincin- 


id Prize, First Prize Silver 


snagment were all canine to EMERSON, FORD 
& CO., of Beaver Falls, Pa 
Their Damascus Tem mpered Saws. competing thetr Cel- 
= — Iaserted Toothed ipper and 
so their peperier Solid Toothed we of every 
description, are a Sirens ~L = all "Brive the United States 
reu! 


Terme to dealcrs a will be 
free, on epeeawen: a, “Biections for hanging and 
running Sa 


To. MA CHINER AGENTS.—A Y AND EACTORY 


on Sales of oo Mechanical Appliances tren in in 
every Shop. 4 and utuctory: Goods 
th reg pt y of acknow erit, and war- 
ranted @ all others of theire in use. Address 
MANUF TURE Box B Lawrence 
TO MANUFA 

A Manufacturer's wanted, by a gentieman of 
experience and yr bong h ina se ~ or 
vee wateh x 1250, N. 


Exe xeelsiop Do Your Own Printing 
Portable 


$92 gg wes 2 ee envelopes 
sizes for: sree work, 
en do their printing aaagend 
eavertisine. save money and in 
trade. Amateur Printing, delight 
fui pastime for spare hours. 
have greatfun and make money fast 
Printing stp atprinting. Send twostamps for full 
Pre catalogue presses type etc, tothe Mfrs 


sses KELSEY & CO. Meriden, Conn. 





TANNATE OF SODA 
SCALE PREVENTIVE 


ail botler for itself tenfold in qonez,on eaves, Applicable to 
fi... wae , estimate 


of water and ap bpneney 
— and give “Case, at a for remo the 
came Se cstenetery, ts in large cities nd 
- tor Book. J “GROG BS & CO., Madison, Ind. 


ATENT RIGHT FOR SALE—ON A SMALL 
comme | for = ove pecans watches, fans, eye- 


ls, etc, rig (PLY sent on 
appli on - Wierd © KLOBASSA, 


M Street, Washington, D. C. 





STEEL ANB gaa RCOAL 


% Of superior quality, suitable for 
4 mining and hoisting pw 


i 
clined - planes, transmission of 
4 power,etc. Also Galva Char- 
coaland B for Ships’ Rigging. 


an ps 
7 Suspension Bridges, Derrick 
Ferry Ropes, &c. 
A large stock constantly on hand, 
_ which any desired lengths are 


"Jom W. MASON & CO., 
43 Broadway, ! New York. 


Poxtaite & Peattenary Engines & Bollers,at 
2d hand hair of Grigina Cos 
DINGHAM v4 ‘RICH, Oil City, Pa. 


STANDARD BRICK MACHINE. 


Mate > A.M. & W Wiles, Grassy Point, Rockland 

Co., x” Y. The Ori ‘inn of all Brick Machines good for 
anythi . Send for Cuts and Price List of it, and all arti- 
cles for the manufacture of Brick. 


GLASS OIL CUPS 


of all kinder. Brass Fittings for Steam, Water and Gas. 
Brass . Send for Catalogue. 'T. HOLLAND, 57 
Gold St., New York. 


MACHINIST TOOLS 
For Sale Cheap. 


Owing to the removal of our factory, we will at once 
dispose of such tools generally found in a first-class ma- 
chine shop. Send for catalogue and prices. 

Parties desiring to start a pbing aed an find no bet- 


ter soeeien sod easy terms. Ad 
BURRITT, 330 ‘Delancy 8t., New York. 


ays, 




















AMPER - AND LEVER 
REGULATORS B = GAGE COCKS. 
MURRILL & KEIZER, 44 Holliday St., Balt. 
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Pocket Inhaler 


AND 
CARBOLATE or IODINE 
INHALANT ! 

A. most Wonderful Remeny for all NASAL, THROAT, 
and LUNG pagans, afford: relief in some cases in a 
few minutes. For CATARRS, it is the only known 
cific “BON CHTTIS oy to tt, aud CONS 
taken in seaso’ very cap of AS 
benefited . OUGHS. RE “THROA 
NESS are relieved at once. A few Inhalations will cor- 
rect the most offensive breath. 

This Instrument is oo up on an entire new princi- 

ube or Pocket 


ple, ond is the only In! ap- 
proved by the whole medical fraternity, and endorsed by 
the stan MEDICAL JOURNALS i 3 the world 

Ir. George Hadiey, Professor of Chemistry ‘and Phar- 
macy in the U alversity of Buffalo, ina carefully considered 
report upon ity merits concludes in these words: 

a Ga the + tn this inhaler seems to me, to accomplish 
ite purposes, by novel, Yad by the most simple and effect- 
ual means,-to be phil eal in conception, and well 
carried out in the eaten? 

eda ready, no danger of prosktiog of or By besides 

soa ie Pyeng 
about the 


— as safe as t in the 
onion pice Bate oft Cane Fy) 
sr Pa Sa D eet 


ae #2. inc on “Tahalent Pier teen OF igs 
: Up and sent fgnt. by inal tree, om of 7 
xtra discount.to the 


Extre’ Potties 
trade. oni re sl dent Fm a — address and re- 


- SMITH co. 


& Ws Michigan st Bt 
NON-COMBUSTIBLE 81 


COVERING| 


ESoPR a ren PF oa PE te 
3c R COVERING FUR HOLL Aste AND 
J PiPksS TC Twent NT: A 
OCR FELT. CEMENT: AND PAINT FOR 
“ROOFS is i market, 
Co. 


fi.sbesto 
316--322 Front St., N.Y 








3 Felting 


Wouns’s 


Diamond Saws 


For Cutting Stone, 


¢,, From ten to thirty times faster than by the old method. 
\ GLEE =| Great economy of stone, labor, power, room, etc. 
S| t2- Send for illustrated circular to 


HUCH YOUNG, 


Foor or Easr ltrs 8r., NEw York. 





Cc, HENRY HALL & CO. ; 90 Cortlandt 8t., “N.Y.Olty. 


THE PULSOMETER. 


The simplest, most durable = B-etentive 





StrzaM Pump now in use. Will 
or muddy water without wear 45 gat 
ite parts. It cannot get out of order. 


Branch Depots: 
porsog, Sapare, Boston, Mass. 


1327 bs 
539 Wells 8t. Chicago. 
NOYE’S 





Mill Works 
Mtoe dh eta Machines Bates MT 
a ee in Send for cdta & io a N, me 
HARTFORD 
STEAM BOILER 


~ Taspection & Insurance 


COMPANY. 
SuprT. U. T. Cr Obert ’ lin, O. 


WANTED: Aen. 


BUY A Shacting, Good Fart Gate Turbine e 


WAIN, "A: M, SWAIN 





7” cee FOUNG 3 EN, to 















THE JOHN HARD CK 


NIAGARA STEAM PUMP, 


98 to 97 Peart St., Brooklyn, N.Y. 
Manufactured solely oy 


Hubbard & Aller. 
ENGINES AND BOILERS, 
Pulleys, Shafting and Hangers 

a Specialty. 








Machinists’ Tools. 


EXTRA HEAVY AND IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER. 
Worcester, Mass. 

OOMS % LIBERTY S17., N. ¥. 

gar hr Pcaore boring Mills, Drilis,and Gear Cut- 


ters a Speciality. FOL Te ih, Se Sree 
SMERICAN Twit care DRILL CO. 00., 

Patent DrAMoND D SOLID yg 
Mi 4 MACHINE- 

, and “ATrrOMA TIO FE GRIND- 
Meda! and joma awarded 

by American institu’ N.Y... 180 
and 1874, also by M.C. M.A.,Boston, 


1874. 
NEW YORK OFFICE. 15 New Cuvunce STREET. 





THE ADJUSTABLE BROIL 
Patent é.fea®* aw 00g eT Stor $1500 


For Sale. ming to reauiring my entis entire fe estpntion.. 


CHA abugne, Iowa. 


THE HEALD& a 


Patent Centrifugal Pum 
VERTICAL & EIHONTAR New 


First Prevent at New Orlean 
ork. ‘* Meda wh! 

American Institute 

, Perfect my g guaranteed. ' The cheapest. Yaad 
0} 


p_ kno per 
w kers, Tanners Contractors, Brick Piakers, "Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures,for Wrec ing, 


oe geneies, tree, references to es actuall using 
the Pump Ln of the s ble mony.. 
Address H ALD, SISCO & > dwinsville, N. Y. 
AND BOILERS, New and Second-Hand 


For deocet jon, address 
E, Oil City, Pa. 


K'PRRRE BARTALRE ob SUhEitare: uae 
GREATEST INVENTION of the AGE. 
ELECTRIC & VAPOR CHAIR. 


ving ope ye oe in the ‘‘ Scientific Amer- 
oon wo Marck test known cure for rheu- 
matism aud NN ™ physician should be without one. 


Send for circular 
C. R. TOWNSEND, SoLE AGENT. 
Medical Institute 168 Cumberland 8t., Brooklyn, N. Y. 








NGINES 
Portable and Stations in 





Niagara. Steam Pump. 
CHAS. B. 
. ib adeaner Brooklyn,N. Y. 


VALUE OF PATENTS 


And How to 0 Obtain Them. 
Practical Hints to Inventors. 


ROBABLY no investment of a small 

sum of money brings a greater return 

than the expense incurred in obtaining a 

patent, even when the invention is but a 

N small one. Large inventions are found 

to pay correspondingly well. The names 

of Blanchard, Morse, Bigelow, Colt, Erics- 

son, Howe, McCormick, Hoe, and others, 

who have amassed immense fortunes 

from their inventions, are well known. 

And there are thousands of others who have real- 
ized large sums from their patents. 

More than Fifty THOUSAND inventors have 
availed themselves of the services of Munw & Co. 
during the TWENTY-SIX years they have acted as 
solicitors and Publishers of the ScreNnTIFIC AMERI- 
CAN. They stand at the head in this class of busi- 
ness ; and their large corps of assistants, mostly se- 
lected from the ranks of the Patent Office: men ca- 
pable of rendering the best service to the inventor, 
rom fthe experience practically obtained while ex- 
aminers in the Patent Office: enables Munn & Co. 
to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 








HOW TO Teste 
OBTAIN aulry_ 


ery letter,describing some invention,which comes to 
this office. A positive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner ef Patents. An application con- 
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Various official rules and formalities 
must also be observed. The efforts of the inventor 
to do all this busine&s himself are generally with- 
out success. After great perplexity and delay, he 
is usually glad to seek the aid of persons experi- 
enced in patent business, and have all the work 
done over again. The best plan is to solicit proper 
advice at the beginning. If the parties consulted 
are honorable men, the inventor may safely confide 
his ideas to them ; they will advise whether the im- 
provement is probably patentable, and will give 
him all the directions needful to protect his right. 

How Can I Best Secure My Invention ? 


This is an inquiry which one inventor naturally 
asks another, who has had some experience in ob- 


taining patents. His answer generally is as follows, ing 


and correct 

Construct a neat model, not over a foot in di- 
mension—smaller if possible—and send staghensbe4 
prepaid, addressed to MUNN & Co., 37 Park Row, 
‘a | together with a description of its operation and 
merits. On receipt thereof, they will examine the 
invention carefully, and advise you as to its patent- 
ability, free of charge. Or, if you have not time, 


‘suit | OF the means at hand, to construct a model, make 


as good a pen and ink sketch of the improvement 
as possible and send by mail. An answer as to the 
prospect of a patent will be received, usually, by 





| FEBRUARY 13, 1875. 
return of mail. It is sometimes best to have a 
search made at the Patent Office; such a measure 
often saves the cost of an application for a patent. 

Preliminary Examination, 
In order to have such search, make out a written 


with the fee of $5, by mail, addressed to MUNN & 
Co., 37 Park Row, and in due time you will receive 


an acknowledgment thereof, followed by a written 


report in regard to the patentability of your im- 
provement. This‘special search is made with great 
care, among the models and patents at Washington, 
to ascertain whether the improvement presented is 
patentable. 


To Make an Application for a Patent. 

The applicant for a patent should furnish a mo- 
del of his invention if susceptible of one, although 
sometimes it may be dispensed with; or if the in- 
vention be a chemical production, he must furnish 
samples of the ingredients of which his composition 
consists. These should be securely packed, the in- 
ventor’s name marked on them, and sent by ex- 
press, prepaid. Small models, from a distance, can 
often be sent cheaper by mail. The safest way to 
remit money is by a draft or postal order, on New 
York, payable to the order of Munn & Co. Per- 
sons who live in remote parts of the country can 
usually purchase drafts from their merchants on 
their New York correspondents. 

Foreign Patents. 

The population of Great Britain is 31,000,000; of 
France, 37,000,000; Belgium, 5,000,000; Austria, 36,- 
000,000; Prussia, 40,000,000, and Russia, 70,000,000. 
Patents may be secured by American citizens in all 
these countries. Now is the time, when business is 
dull at home, to take advantage of these immense 
foreign fields. Mechanical improvements of al) 
kinds are always in demand in Europe. There will 
never be a better time than the present to take pa- 
tents abroad. We have reliable business connec- 
tions with the principal capitals of Europe. A 
large share of all the patents secured in foreign 
countries by Americans are obtained through our 
Agency. Address Munn & Co., 37 Park Row, New 
York. Circulars with full information on foreign 
patents, furnished free. 


Canadian Patents. 

In order to apply for a patent in Canada, the ap- 
plicant must furnish a working model, showing the 
operation of the improved parts ; the model needs 
not to exceed eighteen inches on the longest side. 
Send the model, with a description of its merits, by 
express, or otherwise, to Munn & Co., 37 Park Row. 
Also remit to their order by draft, check, or postal 
order, the money to pay expenses, which are as fol- 
lows: For a five years’ patent, $75: for a ten years 
patent, $95; for a fifteen years’ patent, $115. The 
five and ten years’ patents are granted with privi- 
lege of extension to fifteen years. 


Trademarks. 

Any persons or firm domiciled iti the United 
States, or any firm or corporation residing in any 
foreign country where similar privileges are ex- 
tended to citizens of the United States, may regis- 
ter their designs and obtain protection. This is 
very important to manufacturers in this country, 
and equally so to foreigners. For full particulars 
address Munn & Co., 37 Park Row, New York. 


Design Patents. 


Foreign designers and manufacturers, who send 
goods to this country, may secure patents here up- 
on their new patterns, and thus prevent others 
from fabricating or selling the same goods in this 
market. 

A patent for a design may be granted to any per- 
son, whether citizen or alien, for any new and orig- 
inal design for a manufacture, bust, statue, alto re- 
lievo, or bas relief, any new and original design for 
the printing of woolen, silk, cotton, or other fab- 
rics, any new and original impression, ornament 
pattern, print, or picture, to be printed, painted, 
cast, or otherwise placed on or worked into any ar- 
ticle of manufacture. 

Design patents are equally as important to citi- 
zens as to foreigners. . For full particulars send for 
pamphlet to Munn & Co., 37 Park Row, New York: 


Copies of Patents. 

Persons desiring any patent issued from 1836 to 
November 26, 1867, can be supplied with official cop- 
ies at a reasonable cost, the price depending upon 
the extent of drawings and length of specifica- 
tions. 


Any patent issued since November 27, 1867, at 
which time the Patent Office commenced printing 
the drawings and specificaticns, may be had by re- 
mitting to this office $1. 

A copy of the claims of any patent issued since 
1836 will be furnished for $1. 

When ordering copies, please to remit for the 
same as above, and state name of patentee, title of 
invention, and date of patent. Address Munn & 
Co., Patent Solicitors, 37 Park Row, New York. 

Munn & Co. will be happy to see inventors in per- 
son at their office, or to advise them by letter. In 
all cases they may expect an honest opinion. For 
such consultations, opinions, and advice, no charge 
is made. Write plain ; do not use peneil or pale 
ink ; be brief. 

All business committed to our care, and all cor- 


assignments, examinations into the validity of 
patents, etc., special care and attention is given. 
For information, and for pamphlets of instruction 
and advice, address 
MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 


OFFICE IN WASHINGTON—Corner F and 7th 





Streets, opposite Patent Office. 
HE “Scientific American” is printed with 
oabe.” ENEU J Sameos & 59 f 8 eos oe 





